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(57) Abstract: A transistor generates a dispersion in character- 
istics. This signal line drive drive circuit has first and second 
shift registers, a latch circuit, and current source circuits corre- 
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circuits has a capacitor means and a supply means. The capaci- 
tor means is characterized by converting a supplied current into 
a voltage according to a sampling pulse to be supplied from the 
first shift register, the supply means by supplying a current cor- 
responding to the converted voltage according to a video signal, 
and the latch circuit by acting according to a sampling pulse to 
be supplied from the second shift register. 
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Memmt&m&tz vy>*j*2<D®&nyy*r\ztt-£tv?\z, mmizxtiz 

15 n**«E©^:€rs*«!(WT!#*. 

fc**^ y^l 2 4, 1 2 5*«t7t5^ h^>-77^1 2 6©y*-h£7- 
7^ 1 2 6©^l:t)»E3n, h?>:777 1 2 6*«a»Wfc*>K»5. ililT*, 

N^>-77^ 122, i 2 6\*&m\z&mzn. j.^5Vi©y-h*«sa«snTVi 

20 5. tot, h^>:77^122, 1 2 6 te^l^y- h<D h y >v77 t VTW) 

btu77^>7ffl)t«sttait©wfc:Eitsnfc«^*ft?iir (SB^st, &m®m 
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0, 03 l (B) £#flrrs£* t»sti:tti3 i (Bi) ©<t^«M$n, 
5 A^Kj^{-OT3 1 (B2) (Dck^lc^^n-Scfc^H. iB^^^^^^rBBB 
t%t&i<\ mz, 03 1 (C2) K^Tte, glif 10 7l:Sfiofclf^ 

10 06 (C) Kl&ViT* X-f y^l 0 8> y^l 1 0, 10 5b, 

106 (n?^*J!/M)> ih7>vX^ 1 0 5 b, 1 0 6 Of- h • V-T^tt 

evgs zm$-$-z>®mmTi o 7 t^w-r^iHii?§^^iii?S4 2 0 nffl^-rs. 

x-r ^y^i 0 8. x-r^^i 1 otf*>ttez>o tD-Tztrntftwuzmmzntcig. 
15 s»i 09^6, ffiThZftbTmrn (U7 7i/>xM© ^* 
sn^i 0 7 izffifeomw&ftznzo ^vrfemmmi 0 9^6^$n§m^ 
0)7 7U>7>mmm) tfh?>P7>? 1 0 5 b(DFi"f>msft£^b 
ga^i 0 7 sns, :©tf, h7>^io5bai;h7> 

1 0 6<Z)^r-h«@«SVi('^$nTV^©T> h^>^X* 1 0 5 bR 
20 tfh^>v?X^ 1 0 QO)V- hMBte. ^lif 1 0 7Cck^T&8£nTU3. 

o^xfc-r^o tiif i o 7 {c^com»^$n^fei*, h 

tg^^feoeitic^^o fiTficM^ioi (fl^mM^x-r^) 
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z.<Dt%s V7>V7s$ i 0 6ofw«« m^mmidata\zmvrcFu 

-i >m$lZjEmzffi-?tcit>\Z\t, hy>z?X? 1 O 5 b0h7>^^ 1 0 6<D 
Tzm& (O.Tte, h^>^7.^1 0 5bWh7>Wl 0 6<DW W— hfi) 

/l (>r-h*) <Dm*&is;\zm%.isT, jzmtitffii o 9frt>m$ztiz>nmzktm 
Ltzmffi*mmzmr&?\zbTh&^, 
tfch7>^^i o 5b^i 0 6tf>5^ o 9\z&mznrzh7 

15 >i^*CDW/L£*#<l££T5;ii:T\^mMl 0 9^£*«»«&bT> 

t. m^mm\zxtit^m^ (\t>mm *mmzn?z. t^ta^s. 

fbti6 (D). (E) \Z*k?mffiWM&4 2 OfcL 06 (C) iC^T*MleI 
20 SS42 0 <h7^ 7?110 (Dmm$ttmfc-iT^Z> jS£Wtt, ^0ft&0lHl!?S^T 
©gffl^CTSS. £fc 06 (DK (E) {^-rm»iiM!flI8§4 2 O0»>f^H, 
06 (C) C^-rmjftiilali&4 2 0(D»f£{cW5©T\ £ £TmfcBJ£#Birr.5. 

75:437; ^y?®m§k^0mMffij8.\Z¥f\zmi£-2nU\,\ 03 1 (C) 

&#i»-r*£, mi£mftm\z\tmz 1 (cd ©.kstg^sn, ATjSjfmfcte 
25 ®3i <C2) ©.tsK&^ns^K:, E^T.-r^^^SHar^tckVi. # 
(i, 03i (C2) {c*5ViT«, ®mm^i 0 7\z&%.?tzWMt)mni2.^<ko\z 
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mS2 (A) fcfcWT, M7fl9 5b, 19 5c, 1 9 5d, 1 9 5 f , h 
7>V7,$ 19 5a, ®mmj-l 9 5 e*%TZ>®&t) i n$iiM®&\Zte)!$?Z>o 0 
5 3 2 (A) ^-T^MlHlgSTH, i%?a*ftl>TXtl1snZ>m^\Z£r)Z'{ 
19 5b, 19 5c, 19 5d, 1 9 5 f tf*>\ZfcZ>. Z:?tZ>t. Sfb^ 

lllfl 9 5 e K:3r3tO*W««F$n*. 
10 ^"Z?, a^lTA*2n5i§tai3, y^l 9 5b, 195c, 
1 9 5 d, f^7l:&S. mmm^l 9 5 e Cteffi£©mW&J$£ 

nr^sfcft, h7>vx^ 1 9 5 afcm^mmzfovttzzvmm&tfi-tifeti 

ZinKk h7>yX^l 9 5 a©^r-h«EE«, mmMTl 9 5 e\Z& 
QffifeW- hSJEEfc&5££ftTi3D, ih7>^l 9 5 a©FW>««fc 

SSTc ^LT^HWWSnS. fci3E3 2 (A) C^T* 

a vxxii £ n*«-i§- fc «k k> urn £ ns x-r v ^a** t> , i^^f c ^ 
- ^nT<^m8it^ j e©^^«^J:3^*^-e$)nto<, -wturtt, «m 

JEyddftifT-J;^. 

fc&vW y^O«ft^-t©»««lJ*tt»tlRjeS*l^^. ^>£0, 0 3 2 (B) 

25 (o £#Ha-r5<h, mfeW}ftftiz\$m3 2 (bd ccd ©jtacssttsn, 

A^i!)^t:«0 3 2 (B2) (C2) ©<k3K:8MasnSJ;"3K:» SB^X-fy 
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^tzme (a), 06 (c) ~ (e) \z&^t, nffiotfcnzjjfiii ohm* ear 

ttlWIDT&oT. 06 (A) I:ith7>y7^1 0 2^pft^ii:Uc«!:f 
©IsM^T. 06 (A) T*\$. M^^^*- h • V-XWfcBirf* 

£D> y-*®m#KJ«sbTtK y-h-y-*Mmi£tt£&T*£i:a«ffi3fc*. 

10 ££0 7 (B) ~ (D) fcfck ««EO«ttn*^lRl (B*^6fil#«UBI(llBl8S^©^r 
|p}) tel^CT&oT, 06 (C) ~ (D) Cttl^7>^^10 5b, 10 6£ 
p 9- * *;H! b tz t # ©EM £^T. 

03 3 (A) fcfc*, 03 2fc^bfc«riSk:*V»Tv h^>^^ 19 5a 
£ P 3-^*)Vm\Z Ufc^^^Tc £fc03 3 (B) fdti, 06 (B) \Z^jkLfcM 
15 J&K&l^T, h^>-yy;^ 1 2 2, 1 2 6 Spf t^JUKl/fci^SSt. 

03 5fc:feV>T, 116, h7>^10 2, $itflO 

03 5 (A) « v 06 (A) <D-ffi%ms.Vtc\B\mztm-?Z>o 03 5 (A) 

20 -h* W J^S&S. S8£»f^l^K:tt, 03 5 (B) OASKfttt^n, 

h«@ W 7&<*#K ATlIfrfTOcWu 03 5 (C) 0<k5fc&&Sft, y- h 
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H6OS*(0iaK'^H7, 111 3 2, 0 3 3, H3 4fcE©0fcfct>, 

^smsa^-fc^ @6c^iT, vss vdd mn&nm) « 

MLT, h7>^^1 0 2, 1 0 5 b, 1 0 6, 1 2 2, 1 2 6£p^*^S 
10 frmf&^o £fcB7K:*V>T» Vss * Vdd «StT, h7>z?X* 10 2, 

i05b, io e^n^^^^Si-rn^v^. 

fc:fc, 07 (A) ~ (D), 03 3 (A) (B) KJfclMWfcttH 3 4 

15 (Al) ~ (Dl) ©,k3te8tt3*U A*»fP«?KttH3 4 (A 2) ~ (D2) 

KTlCtt»H6, 7*fflV>Trabfc*»»lHlK05-&,BI"6 (A)RtfBI7 (A), 
• 06 (C) ~ (E) Rtf0 7 (B) ~ (D) 0««EilRlsI8S©»f^^ViT»Klft 
20 W?Z>o £1\ 0 6 (A) 35. #0 7 (A) OH^iHlHl8S©«if^lc:oViT0 1 9 

019 (A> -01 9 (o «, mm*®&m?m&ffitiT^<i(m*Wkft&)fc 

*l/TV>*. 019 (D) tt, flfMaEIdata*m«E8(lHlKK:»#atrt€r©*ili 
K*8!Etl5«d(Ei:I^IRIOWft**^T*D» 019 (E) «, flWWlEI data 
25 ifcWllfcK:»#£tt£€ffc***^ 1 6l£#*t£n5«JE, o*i5h7>^^l 
5©y-h • V^DBfcflEtl&WaWlfcSjSLW*. SfcH 1 9 (A) -01 9 
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-tyri^t^y^mmzGtz^mm^ i5\tb7>&** ( n ^ 
*m)* H^iif, i7\mm-?&z>, ^mmomm^t. h 

5 T*. &&019 (A) K:tt5l#fflL»t«F^#VJT*SD, 019 (B), (C) 
10 7>^15 0y-H) WMtSnw*. M*?16& h7>y^l5 

*M&. ttM&m&on^n^ims. *9»w-?i*. pis 

^^T«*«?k:fl|^m«idataK:*i;fc««E3&t*n*. L^UBH9tt, >J7 7 
!5 l">;UB£*«Efci 1, mfflHJS&2 OROT^l 7 i:©^©W^ffi^{cU2BJ 
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£T ®ffl[H!g& 2 0 I data £&8T3»ft (!S£»jftO £12 1 9 (A), 

(b) ^m^xnmt^o mi9 (a) k^ht, ^^12, T^y^i^ 

*><>:&«9> 7^1 3tt*7£&5. JlfiD«tlJC*V»T, U77U>^ffl3t« 

gSMi i^em-^*«£idata**ai*sn, U77i/>xffl^m»i i^e>mssiM 

M^^Idata«ttW3©T, 019 (A) 3 fc*»ESn3B 2 0F*3 

*«©*£&« n £12 ca^n-cam*. u©tfo»ii9 cd) 

fc*LTt»*#» fi-^mSS I data= 1 1+ I 2 ©HffiT**iIfcttW"33n?'bfc^. 

U77 p>^^jt««iR 1 1 fr%mmmn%itbtzmt%\z.\$, i 6 icm 

10 ffiftt^^tlTVifeVifc*, h7>^^15^7LTW. iot, 12=0 
ffrQ. I data= I 1 t.tl.Z>o 

^vx. '&*\z®mm?i6\znmmm2tiT. ^s^i 6 ©musk k* 

ttSt*s^DttC»* (019 (E)).-ffl«ffiro©«^tf«Vt hfcfc*£ (019 
(E) A*), h7>^^15^t>l/T, I2>0t^. ±i£bfccfc5£l 
15 data= 11+12 -C&£>©T, I 1 «#fgfc3fel>T ft&m«ttt8fcnTV*S. § 
1 6 $ 6 Kl««f©*«J&*fT:b*lS. 

D h7>vX^ 1 5 3&ndataO*0S*S5T2:i:^W*5^t©«JE (VGS) (Cfc 

20 a an?, 6fc*tt*«w©»«t*a!Jtsns. -ti/T««f©»ai**»7 

-rs<h([3l9 (E) B£K «aiI2«attftfc<fc0> £&fch7>5*** 1 5 
«^>UTVi^>©T, I data= I 2 <h&3 (HI 1 9 (B)). - 
&^T\ ®*C<g#««EIdata*A*-r*»ff (A*SMt9 £1319 (C) 
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£ 0 . fmmm I data fcS b ^mm^ 7.-f y ^ 1 h y >V7> ? 1 5 Zft V 
X Vss ©#[R]K:8!mT> ®M^<DlE^m8il I data ©A^tcTTS. £©£#> 

5 £ti3„ 

01 9 {C^TmttlHlgS 2 OTH SI 9 (A) -019 (C) £^£-5 

&tmmm®®2 o »bxft^m^ i data (Dwz&frzmzvzmtt (m^.m 
01 9 (a), (b) \zmm) t. mm\zm ^mm, i data ^a^ts m? (a^ 
Mfa mi 9 (o kiss) fc^ntsns. -€-bTH*-eiiA*snfc#««ji 

10 data£So*#, 56ft*^©«ffi©&*&)&*fTfc>n<5. 

01 9 (C^t-*gStfflg§2 OTH ^«jf^(i:A^«)^^«tCfT5 Steffi* 

n-entc ^< t s b2o©m»ieigs$^^^ii < i:WSLVi e <au 

15 I data *H*fcA*LTV>3fcViJWMrtk:, KJtftfPSfr^ C 
M-fffczTtfc («*Jlc) lo©m«0?S£Igtt3;atX : k<fcu < , 

£fc019 (A) -019 (C) KjRbfc«*«iaK2 0©h5>^^l 514 
n5 t ir*;Wffl*e*ofc*«, »«»^MIsIgS2 0Oh7>y^l 5^p^^^;^ 
ibTfecfcVio icT, h5>5?**l 5tf*p? 1 **;US©#&©@BB£Bl 9 

20 (F) {C^Tc 019 (F) ££V>T> 3 1 tt'J 7 7 V>7M&KS&k. X-f 

3 7^3 4 ttX-f 7f >^Ii^f (hy>vX*h 3 

©JBffiTtt, *-fy^34i:, h5>> ? 7 l ^3 5i, &*H^3 6 £jWBftig(|s|& 

2 4\zmm"?znf5.®&tt2>o 



WO 03/038795 



PCT/JP02/11280 



25 

019(F) \z7*tnffiM®&2 4(Dmm$.nffi<Dm^z>j3fatfgcfcz>&ft-fc* 
"3S:*iB3 6ic*3ux; mm<omn^^i\tm 1 9 (f) ^hdt, 

$iv>t, 06 (o ~ (e) rot 7 (b) ~ (d) omuMM^mmz-D^ 
Ti2o, 2 1 &m^xmwtz>. 020 (a) -020 (o it. nm*\B\&M 

15 ^MSaEnTV^JjiteSilSMKl^bTVi*. 02 0 (D) «, flWWfc I data £ 

0 <e) mnmm 1 data ^tffi@s§i;ttatfiti;$iif4 6 \zwmz 

£fc0 2O (A) -0 2 0 (C) fc3K"riHl&HK:*5HT\ 4 1HU7 

20 y^yxm^mmm, My?4 2«x-r 4 3, 

44\$h?>i?X* infr^m). 4 6litilf> 4 7ttHSS"C»S. 

7>-f75 1 4 2i 1 h7>y7^4 3, 44t, §iif4-6t^l 
ffiS®»2 5fcffi£T**&0&£T*. ft£02O (A) Ktt5l#lHU&£flF^ 
*W>T45D, 02 0 (B), (C) fc:fcV>T3l#fflb^<i:fc#&0 2 0 (A) \Z*$ 
25 -T^©T0^«#IiST§. 

n^V^frmohyyi?*? 4 3 ©7 — *<K#ttVss fcfttt$*U FW>I* 
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.ttVssfcftttSfU KW>««ttH*4 7©«^4 8C»«SnT^*. ^"UT. 
§S5H^4 6©-*©MttVs8 (h7>^4 3^4 4®y-A) KH&KS 
n, «©«Mh?>v7*4 3Rtf h5>5?**44©y-b«gk:g3K$n 
5 TV^. tilf4 6H h5>^^4 3^f7>y^4 40^-h • V- 

^LT&ftas^fcflMMMfc I data l^CfctWn^. l^LB 2 0lt U77 
10 U>*ffl£*8USt4 1» ftfflESUel%2 5&Z>T1^4 7 t©M«©«l»*lttHT*fc 

HI 2 0©m»lHlg&2 5TH h 7 >^7^ 4 3 h 7 >y7^ 4 4 

•bmmtteZ. fi:th7>^4 3S^h7>^440^X^ 
^tgfcSJi'&KlOUT, «F**4)"W-TKWT*. HI 2 0 (A) ~E12 0 (C) \Z 
15 &V>T, h7>y7^4 3^h7>y7^4 4 ©IMXtfH flWt 
I data ^TKWT«. ^ bt N 7 >y 7^ 4 3 Rt; h 7 4 4 CDif-f 

Xtf*&fcS«£K:«, {t^m^Idatal tfg^SiS I data2 SfflViTiftHTS. & 
£h?>~77^4 3^h7>vX^44WX}l Ztl-ZtKD h 7 >vX^© 

w ttf-Hw /l (y-hg) ©fii^fflViTfij^f^n^. 
20 mm\z, hy>i?z#4 3RUby>px^4 4<D^Xf)m^m^\z'D^xm 
wrz.zvTZttmnffi i data *m%Lm\E\&2 o K&irr&iijft^Ej 2 0 (a), 

(B) *ffltST»li3'ir*. 02 0 (A) t'fe^T> ?W y5P4 2 *«*>'tefc*£, 

u 77 w>xffljt*«iE4 1 xm^mm i data anajtan, jt*«ESi4 1 

MgS2 5©^lSlfcll^85nT^<. £©£*, U 77l'>*JBJ£*8iESi4 1 ^ 
25 6ttfll#««SE I data *WlTV>*0T?, 020 (A) \Zmt& O \ZM1foWM9& 2 5 

rtTtt, «^©mss«i 1 1 1 2 c^nT*n*. £©£t©w#£S2 o (d) 



WO 03/038795 



27 



PCT/JP02/11280 



fc*LTV»<5#, flt-9««E I data= 1 1+ I2<Z>IS^X&5££tem5£T' ! bfcV>. 

2=0<i:£D> Idata=Ili:&3. 
5 *LT, ®* K&SjTf 4 6 £*«W«*«;£*IT, ®&M?4 6 ®H«S|RIlC« 
fiH^CttD^S (02 0 (E)). ilWotfii^Vthl^Si (02 0 
(E) Aj6), V?>V7,*4 3MF7>/7^4 4^>IT, I2>0£& 
3. ±^bfeJ;-p{C I data= 11+12 T*£©T% I 1 \Zfcf&\zm'PTZ>f)K &f£ 

10 §ilf4 6®fitWOi^lt h7>y7^4 3Ra:h7>y7^440 
y— h • V-xr^mEEi^^o ^tOtztb. h7>^4 3Wh7>y^44 
©^r*- h • V-^raSJEE*S^fS©«m, OS0h7 >i?X# 4 4 J&* I data ©m« 
^rCt*<ffl*S^+©*JE (VGS) fcfcS£T\ ^filiT4 6 ££#&«© 

#ttttat+sn*. *LT««r©»«j8«*i7«i 020 (e> bj*>, mm 

15 I2tt»<&0, S6tCh7>^^4 3RtXh7>5?X^44tt^->bTW 
Idata=l2i:&3 (i2 0 (B)). 
&^T\Wm\zm^nWLl data $:XtlTZ>mtt&M2 0 (C)§ffi^««. 

*r*>r ^^4 2 **7K:-r«. §»f4 6 fctt3fje©«ffif**fiy#snx^*fc 

«K h7>y^^4 3Mh7>yX^44«t>l/T^(3, i!3!S4 7j&>5fg-f§« 
20 ffi. I data K<¥U>*aW«SEn*. E*lfc<fc 0 > B$K:flrettft I data tfAt}2tl 
3. £©££, h7>^^4 4*ffift««fci5ViT»frr«5«k'5K:LT*mi» 
^>S?**4 4©V-X • •HK>|!IijE*qEfl5bfctlT 1 b, H^K^Tgit 

££[26 (C) 0«fc'3&#U>h$7-@B®»£fcfc)\ X-f>y^4 2^^-71' 
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5 MCU77l'>^m4 lfc&^T^tStlSft^mSfildatal tMB 
4 7 iZffinzm^mm I data2 t\tm?£Z>. m%<DttM&\$. h?>V7>$4 3R 
U h7>~sX?4 4<DW «r-M§) /L b%) <Dm<DttM&\Z&&'tZ>. 

M1£\tb7>i;z$4 3(DWfLm*. Y^yVT.Z 4 4©W/Lfil£t) i M;#< 

?z>z.ttfm.&v^o zn\z. h ? yv7,$ 4 3<aw/Lii£?^ <-rn&£, ft-tm 

10 flit I datal £*#<T^3/^e>T&3o il©i§£\ OTmSSL I datal T«MIhISS 

120 (A) -02 0 (C) \ZmVrznffim®&2 5©b^>>>7^4 3Rtfh 

15 3^h7>vX3'4 4$p5 1 t^itl/Tfe c l:K HCTr, h7>yX^43 
Rtf h 7 >y*X^ 4 4 j&«p 5f ^ *;!^©^1£©Ih]S&|5|£0 2 1 K^f. 

02 1(^^1, 4 1«j£««a& X<^5 1 4 2«7.-r^7 c >^ig<£*-r^¥ 
igtefft^, 4 3, 4 4lih7>y^^ (p^*;HD» 4 6«^»^T, 4 7tt 

20 *^4 6 ttfnmm®&2 6 M^sm^iEii&i-rs. 

p^**)im<Db7>i;z?4 3<Dv-7.mmzvdd\zmm-2n, yu^>w$. 
fiHisi4 i tc^^nxv^. p^^m© b7> : Jx* 4 4v>v-xmt, 

7>V7,?4 3RiXh^>^7 l ^4 4cDy-h • y-xw«jE&«J*r*aB*fi 
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Do 

02 i\z7jk?mffim®&2 4<D®mt, mmomn^mm^^^ 02 

0 (A) ~02O (C) tmVW)ftZ?yo(DTZZ.T*\tmW : $:&mt%<> fc&nm 

5 mmmm^wt^t^m^z\t, 07 (b) \z^tm^m^^\z-rtiu^c 

data tmvizz-zvmtkfimmztiiftz. m^zzt* ^mmmiz^xm^ 
10 ntzm^mm 1 data t, mm\zmnz>mm\mtfmc~e&?), mmm^mzmn^ 

£fc, 0 1 9 <Dm%m®& rot 6 (b) ©*MiEis§-e«> i8:£iMe£fr5$ 

P^'S^Tte, mMlsI^eiiim^I-^m^Idata SrtB^TS £ £teffl3fe&V>. 
^<J)tz#>, l*0ffi^^i(C2OOmSitMlHl!S§^^T, -^mMlEli&Kfi 

i5 -^^^-r^sj^ (wtfemm £fi^> myjommmm^m^xmrn^z 1 data & 

fcfcb, WL^.Wi^tx-t3Wi^nmzn^>u^m^\^ &mzi~D<DnMmm& 
*mtfz>rcWb&\<K 032 (a), 033 (a) <Dmffi,WM®\$> 01 
9 <Dmffim®&t. mm^mmmnzmmmtzzuK^ mmx&z. 035 
20 (a) (ommmmmt, fenmm^mzznzmtitt. mmwM^^n^m, 
$t<D*%izi)mfe%z\t&L9u*> mmx&z. 06 (bk 033 (b) © 

ZtimfcZ>Zt&MZ. mWtX&Z. 03 5 (A) TH, hy>i?Z?Z> 

y-Mi w im-m^nhx-nmwmxmu'o. 06 (b), ^33 (b) t«> 
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datat> mmzmnznmnmit. mmM^zmn^nrz2-D(Dhy>^x^(o 
im x\z&fttz>o ~d s r) nmu®%\zwt e> ntc 2 00 h ^ > ^ * ©im x 
(w cy-us) /l (y-Nfi)) ^^fcisfftLT, ^m»{c*^xiss$n 

5 fcfl^-m^ I data ®^«n&m«££;i£g;l& Z. ttf&%Z> B fiU 2^ 

lEmum^mm i data zmm \z mtst z> z. tarn l 

io ^A^-r^>i>^ (xtimm ^mm\zBz>z.t^m^ 0 ^©^^ ni9©m^ 

mzi-Dmvzm&t, mmztizmi 9<DnmwM&*2-Dmvz>m&t, it 
^^itc^2 0, 2i<Dmffiw^®zmi?z>m£(D3-D(Dm&\z±Mt!nz> a 
15 ^lt±ib©-5^, 9(Dmmmm^i^>mn^m^\z\t. m 

1 v7 h uzszzcDmmz, f£2isyhui;x?*mftLT^te^Mffl\zftz>>&m 

mmz't\zmi9<Dnmfam®*i'Dmiz>m£iz&^T. m^rn^tx 

A7:»f^$fToTV^fe46{c, $g 1 v-7 h VVX$>\*Wift.*fto Z. t1)W%:tZ\,\ 

25 mzftrnzmtzztwrgz. 
(MM<D&m2) 
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mi9 (fc«fctf06 (B), 03 3 (B), 03 5 (A) fc£) Kl*bfc«85KlHl 
^AWiliKIt li«4 2 0, ^7bl^**Rtf5y3ME!8&fc£ 

7U7^/W7x£*-r. 002 ^l^h^w 

15 *UT*56WT?tt, mmWm&4 2 0%UW1rZ>mii'7h\szSX?t, yy^ 

®&zum?z>m2 z/7 b ui?x?£*mttz> z t^«fc o , m 1 -77 h 1^77;*© 

2 77 hl/v7.^^iSiitC«j^$-&TV^i:#C g§ 1 "77 M/^7^£{£3£Tifr 

20 ff^^i^ffl**. 

^S/ 7 h UVXP&t* 7 U V 7°7 D v 7*IIIB (FF) H£*S£fr?<Jffl ^tzMtite 
:: Vv "'Wrst>©T»«. *btttE5/7bU^^D5'^ (S-CLK), X*- 

h/^U7 (s-sp) Rtf^ny^steflre (s-cLKb) tfATjsnT, ;ine>©{i# 

25 ^43"77h^"7737«7U^77n^7*l§^7 ; ^-^lHlS&^©llISS{CJ:0^ 
J&SnSo 77 hV"77*#7'J ^77D ^7°@S§^i O^^tl^^^ti, 31 
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08 (A) £*5V>T, M>y?13 4-Myf 139t, h7>77^1 32 
(n^**;H!) mh7>i?X* 1 3 2©-Jr-h • V-*M*I£VGS £&J# 
tSfiifl 3 3 £.ttT&Etti1fi9iinmMMf&4 2 1 XteB 2 mfisMlelSS 
15 4 2 2 fc^f*. 

mimffim®&4 2ix\m2mam®i&4 22m flpFa^t/rxAsn 

T*S»8^6AASn5i^lC«I;oT7'f y^l 35, X-f-^13 7 
20 ?>LT«oSt CJ7 7 U>Xfl§fS«E) WftStl. ^fiHT 1 3 3 C^Olf^ 

25 1 3 7^^-7(c-r^>. *o-?z>t, ®mm?i 3 3fcm^©mw^$nxvi§ 
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138, Z4y?-13 9imm#&\Zte&t* ffi^c S^LTft-WfcSBttSnfc 
ffi*Kl«>lErt*8ii$ft*. £©££, h7>> ? X^ 1 3 2©$*-MlBE«, 

1 3 3fc<kom«©y-b«ffifc«i«?snTv>*fcje>, n^^x* i 3 2©ku 

5 I data KlJ&Cfc H W >«8fofl«»tt*. ^©fc&, flPHMB 

38,13 9Mitii:fe5t, *^uTflr*mcsa*stifcB 
10 nifcms&Mn*. 

08 (B) l£*3V>T, X'f y^l y^l 4 7t, h7>y^l42 

(n^^^JH!) ib7>^^14 2©y-b • y-XfHSJEVGS 
TStlif 14 3<h, h7>yX^14 8 (n^^^PM) £&WtSHI&J&*& 
l«8KElHn»4 2 lXtt^2««EailHlK4 2 2fcfflaT5. 
15 $l«Sfig|5lS&4 2 1X«£2««E«I§IB4 2 2TH STa^LTA^J^n 
5effcioT^y5 1 14 4, X'f y^ 1 1 4 6 ifi*>£U%. J«fd^b 
T«!lfll»^e»X*SnS<i^K:«koTX-f y^l 45, X-f y^l 4 7tf*>f& 

20 Ml 0 9*>68KS*l*««E (U 77 U>7/B«ftt) ^h7>W 1 4 2©Kk 

4 4. 4 5tfjr>tfc5t, b7>i?7>2 1 4-8 ©£*- h • y-XW« 

JEEVGS*iO V£fc£©-C, ^7>^^ 1 4 8 tt£»Wfc#7fcfcS. 
#V>T\ ^a, d£#l/rA#S*l£OTK:«fclK M^144-14 7*i 

25 3j-7fc&*. -est* at* ^mhiti 4 z\z\mi&<Dnm<8&2nT^z>rcib, 
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fiK^^ioi (mnn.miwx'iy^) aurattUfc&st, ss^cs^-i, 
T««fc«aisnfcH*K:m«3&«ft»sn*. cmia, h ? >vt,$ i 4 2 ©y 

1 4 2 © F W >««fcttflHI«« I data fcf&Dfc H >mSSt«n5. * 

frfcX-fy^l 4 4, h7>Wl 4 2©y-htV- 

X*l 4 8<Djj\ZhftM2n. h7>i?X? 1 4 8 5&Ja»Wfc*>fc^S. 
10 1 4 2, 1 4 8 teffiWfc&ttSfU J^S^©^- HtffiMfcSnTU 

5. feT, h7>y7^14 2, 1 4 8«^;^y-h©h^>> ? X^i:UTi!j 

z. tares &. x^yf-ioi m-^nmfflfflx'ty?) tmrnztiT^tz 
$ nfc® ^ \znM&finti% . 

20 08. (A) tt, 06 (A) ©«fifcfcSB : ?d&jil)PLfc«|j«K:ffia'r«. 0 

8 (B) tt, 0 6 (B) om&tZW? d^jiJJDbfc^fCffiS-rS. £©<k"5K:, 
0 6 tA)' (B) ©$j&K:;W ^^SrE^JtiiiP UTfifllf * ZltKiD, fflHPd 
*j6JnbfcH8 (A) (B) ©flMSfcSSJBSn*. 75:43. fg 1 4 2 1 X 

tt$2ttfflfflBlelK4 2 2£tt, 2 0©^-f ^^SrS^IJClEfi-rSJltT, 06, 0 

25 7, 03 3, 03 2, 03 5i£t\Z*Lr£nMM®&<DMl$.*&:M\zm*Z>Z.t1fi 
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2 2©2 ■o<Dmmmmm^-r^mmum^4 2 0 wttcffifcttLtctf. #fg 

"b«kv». fliAfck i*0flr-iHlic:tic3r)om8l«i@K4 2OStt»Tt)±Vi. «€• 

*Ksrrs<t'5fcLT , b«fcVi. i-o(Dmmm®^4 2 0 ten, 1 hm 
(Dvyyuyxm^mmm^m^xm^mm^m^.L. io©m«EMB4 2 ok 

±eflwe*:rrs*369m> T'FT©«ftt;t7y^o^»&aifabT, bps©* 

15 #§H;K&©Mte, »©MiittScm^fei±^>e:i^HgTa5S 0 

TBI 5%m^TWtWTZ. 
mi 5 (A) C&^T, MIttIS4 0 1±l:, HJ**# 

20 icK«snfca*«R4 0 2 &*ru ®?n$4 0 2 <Dmm\z\z, mnmmmm4 o 

3, ^lR^2©^Hm»lHlS&4 0 4, 4 0 5&WT*. 015 (A) (C*3Vi 
Tft, OTJSUB»IaIK4 0-3-t, 2ja®7t3SEHK»llalK4 0 4» 4 0 5Sfl/W 

\zm?% z tifinzz. mwmrniw&A 03t, mi &tfsg 2 nftwrnm® 

25 &4 0 4, 4 0 5fcH F P C 4 0 6 Sr^bT^SPJ: DfllWftl&*n«. 

US 1 RtfJ! 2 ©££iMUBIbiBl%4 0 4, 40 5 ©^^t-e©i&f^JCOViTEI 1 5 
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(b) zm^Ti&m-rz. ^iM2©^iii®!S4 0 4, 40 ->y 

hUi?Z?4 0 7, /b77 4 0 8 £WT 3. ; s7 hUz/Z? 4 0 7 OUyO 
^ (G-CLK), (S-SP) mS9Uv9^M,^ (G-CLKb) izfc 

ot, )i#+J->7°'J >#/VlX*tiif)tZ>o ^©tA*777 4 0 8Ti|"l62n/clJ- 

R2ntcM&mz£'3Tmfflt!nz>mm\z\$, mizm^m^mn^mtih^n^o 

*s7 hUz?X?4 0 7 iA*77 7 4 0 8 0^lC^;i'>'7^lElS§^SBBb 

io *mm<DBm\$. nmommi 2t&miz®.&&t)&z>z.ttfT*2z>. 
*mm<DBMT~\z, mi 5 (a) iZ7Kvrcmmmm®&4 o 3©Mw©i 

03 (a) iitt, i¥yho7i?*mmm**nvm&\z&vm^wimmiEi 

SS4 0 3 OWI^St. AT #H®«llHl^4 0 3H mi *>7 VVV7.2 4 1 5 » 
fg2 i/7hUi?X*4 1 1, &107y?®&4 1 2, % 2 0) 4 1 3, 

20 ^mffiSS 4 14 S^TT 5. 

mttzmmizmMTzt, ii->7M'^4i sstfu^^bi^x^ 
i i\i, yvyy^uy'fm^ (ff) ^^Wffl^x^^h, Vnyvmn 

(S-CLK, (Sl-CLK. S2-CLK)K X^-h/W* (S-SP(Sl-SP,S2-SP)h ;d«; 

(S-CLKb(Sl-CLKb,S2-CLKb)) 0^"f$>»oT, )«^ir>yj 

25 ytnvvTs&mii-t*. 
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5 $l©7y«4 12l:^T, S^J*Tbfx^ft^O«l#^7-rS<i:^ 
^flHR)Qm>t I i^ %2<D?y?®164 1 3 fC^y^/IJU^ATjStU 3ll<Z>7 
^084 1 2lC&&£nWfcfc*x*{W3u -?Fk:»2©7y5 i llK4 1 3 £ 

#ffil$K:j£*S£lBlg&4 1 4^tA*$n^.. 
10 W, 2 <D?y ! ?®&4 1 3fc««pSnfctf^M* J S«8K@K4 1 4KA7JS 

■5c £ ©»{££» D5SU 17U-A^Otfx*M©fflS*fT5. 

■£-bT#389!Ttt, SHI v7hl/vX^4 1 5£9ffi;fr£nfc^>7U>;77\';!/ 
15 ^m^lslg§4 1 4KA7J3*lS. 

*fc£««EiHiB4 1 4«, muiM 2 o*qi»KW-6n*. B3 (b) 
i^js^e> (i + 2) mB03^<D^uomm<Dmnnmwim^(om^^t. 

m»0SS42O«, «S?a*^UTAASn*m*fe:«fcO«!lllSn«. 
20 il&sns. m»0g&4 2 0 tfft»s n i:»«snfci*t©lllll:tt^'f y?-i 

01 af^mgSt$ij^X'f^9 1 ) sWRW-sn, mu^v^i 0 1 (flr#««wffli^ 
101 ai#m»jp;wy^) *JwnstiTii*K:*«Ett^j&snfev». 0^0 
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*l/C*WE@fc4 2O0*j£Ktt, me. 07, 03 2, H3 3, 03 5fc<!: 
2 OK, 06 (A)> 7 (A) Id^bfc^&ffl ^&*§£\ A 

10 *ffr>TV^Vi«iiHJk:«!Sg»^*ff'5j&il*J»*. fiU AA»flM£froTV*&v> 

«fc 5 fc»^C«£*J£Efc3!ft?"*©"e«fr < > £Ic©?iJ£jHRT£ & «fc 5 fc 
t^ut^W^bK tot, 7>^Afc^-r*^t*<T#*x3-^lHlK^f 

15 8 (A) \Z.fe7VyfZ>UyZf®&2 2 1, ?JU?MTO7jSn57y?2 2 2 

wa* 2 n*»st«* ? 223 snfc^hv^^ H 

3 8 (B) lCtt7Uy^70y^lalK2 2 4, 3?ijaWfllWA*Sn*» 1 7^5=- 
2 2 5 7 y 9^8**^3*1*312 2 6fi^n&'>7b 

l/v^^T. S3 8 (A) (B) IROfllf**?^^ 
20 KWrSEttfTM. fcfc» 03 8 (A) (B) IC^tMH EI 3 7 Or^ 

03 8 (A) ©HgStoViT, ^©«£fS«t£BJ-f£. . 7UV7 r 7-n^^B 
m (FF) 2 2 1&, ^D>^it (CLK), (SP), ^□y^fife 

m-t (CLKb) 0)2-1$ >>f\z'&.oT. mkD->ZfV>>?/VVZ$:mi3?2>. 7>J 
25 v7*7ny7Ta*2 2 l«t0ai*^tlfei^>7U>W^Att> 7»;f (LATl) 
2 2 2fcA*3n*. 5y^2 2 2fctt^3W?«WAa3ftT&D, -*>7U> 
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5 «Hi^^n^Vi. ft-tf&£>, yy5F- (LATl) 2 2 2<Z)ffi7j«, AND IHi&KA^S 
10 ffi7^n, ?«W§KJ:9, S^LfcV^J(D^^5 1 2 2 2Hji^fi^«^$n. 

tzm. m$imwm^& h otc-t^o -rst* andes^^ 7^^2220 

(s^tH^^n^). 7^2 2 2 H{b^©*&&. AND[aIS£fr6Hffi^ 

$tl, 7-y?2 2 2 ®{t^ L im<DM&te, AND HISS^ 6 L m^&tiitl 

^LT> W> 7^-h/\°Ji/7 (SP) £A7J 7 U y :/7D y 7°lEli& (FF) 
\zm7LZ>Z\ttfT?Z%&?lZf£Z>. tcfzV, Z.<D®&OMG> 7'J y7yuy7m 

s§2 2 ickoi^>7 0 u>7 , /^7^ai7j$nTv^p^«, a&^&ffia-rsjit 
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Mt>, »ftOT£fflAT£*«fc , 5K:Lfc|§g&j&*, 03 8 (B) 03 
8 (B) Ttt> 7Uyy7PyyB»2 2 4«kDU->^U>^A;^3^a*Sn, 

£fflV>T, ^1 ^y-^2 2 5©ft^^2^^5 1 2 2 6 -^Klfcjff £o -tU 
T, IK2 7y5 L 2 2 6^6aHRfllWai*$n«. flTB^ 7Uy^7ny7* 
@&"2 2 4if9i7->7U>W;^^tH7J$n, 8l'5yf2 2 5«W 

^ejpfcfifS ©*?»&<, 5>^A£fT , 3;r£j&*T?#S«fc , 3l;:fc5. gg^Sb 

@»te»i/T; ; ias»fp*ff fc&tttuifc bte^tab. l&mtc b ©i££iM£©»i 

25 -tOS^OKI^tUTtt* mSI9tt4 2 Ortt BBS SttfcgfijjtT (09*.fc£, 
06 (A) T«^»^10 3, 06 (B) Wiif 12 3, 06 (B) Ttt 
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mfemmz&D. mm^mznzo wmm\z\z. mmwM^om^mmt, mm. 
*xiiLtcmziW£tfft7L&&^ z>$iv. mm&mw)®&*®it2 : &z>tz. 
%:<DW}fc<DW$B<Dffl^z. i ®rztfft%.&&\s>o gmm^zw^zftz 
m$im\$. mftftM*mmtiE\z&^T^t2^%!&mste<* &tc. mt^u^ 

mm^zwmznznffimtf. mmttwz&itisThs.vm'Stf&z. mMm& 

mtVTv^o. mm<Dwm>bmtvTL%? 0 ^z\-?. ttiftf 
15 ffi2ntc.mft& : £W}-z j &-&^£z>\z-tz>tc$>. mmwM&vtWLfemfc*. &%mm 
x^mmzn^. mw^uyi^v^-a-, mkvrzm$tzmx$7t\zmh> jev^ 

mz. @.mm=?\z^m2ntzmffi<D%mmtf*z^M£. nmmiBimvmfeW}^ 

l^ja^&jgic^^is^o^o^wgTm^Ttse^o^^^-r 
sjf^&So immfrzmizmfeW)ft*ftDO)-?tete<* yy^i,\z 

25 »»#^fT^^ m»ieii&^ffi;ft-r£ms!t*©«£ B&fc&< £1*3 d tat 
-e^s. zl<d£v\z. m.$t<Dmuz7>y&\zM$iTz>z.k\z&r), m*i3.m&& 
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-Jjs m$m®&42 OtC> 06 (C) ~ (E) \ZmLtzmj$,$:%^Z>iM£> m 
10 03 (B) \Z*Lfz7£mffi.®&4 1 4(Dmh^Mj8,&m4 0. 04 1(3 

04 1«, rasBBcDtfftic, 0 6 (a) *afflbfc»^oiags*^-r. 

15 04 2 (A) fcfcHT, lf^»^6«*&Sn*tfr^fll#tt» jg2 5^7hU^ 

x^4 i i^e»^$n^^>yu>^/i;i/x©^-f5>^ic^oT+>->7 0 u> 
n^-y->yu>^;i/7.o^-r5>^^oTfi : t>n§. 042 (a) 

>7 p u >^/iM^aj7j$n^<5&:0, t?x^»^6hrx*«wttj&s-n&<& 



WO 03/038795 



PCT/JP02/11280 



43 

^bxt>, roc, &<DficDmmt)miR2ft-cL3L?o ^ossm, mmizm^&x 

*T*J(BIW)WS<ftoTb*"5. ^©<£5ft*£, EI 4 2 (B) iC^ta Id, B 

»4o 2\zmwzntc7£&n**&xftm?z>zt\z£K>, mmizm^zA*? 

15 -5j«ra*fi<-rs;:td^#5. H«4 0 2®£fflfcfc«IK:&lfl© 

5fe3i6RK»@»£EfiU «^3SE«UK»iaK««ViTB*ftWKir*. £©«fc"5K: 

-tzt* mvn\z&m-£tiT^z>wmT*b. ^mom^ttEmom^tx^ 

*Xtl-t2>$m*Tt>-$'Z.£-ti i X%Z>o EI4 2 (C) fctt, 1, 2 fx B ©£<!»££ 

20 h/wx (S2-sp) ^^-T. EI4 2 (c) ttE®©»o«k^taf^$-&^c:tic: 

ft*, i8IB*B»^jSliJWB»^ftt*K:ll«ft<, ««EiEl5lS&4 2 0©l££Sjf£ 
25 ««kVi. (&U SSWfctt, m«IeIS&4 2 0 fcEBSftfe h 7 >i?7,?<D¥- h • 
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SO, l7]/-&Mfflft\Z, ^W0««aiiaK4 2O©«3fe»fPftffoTt>«kV>. 
5 1 7 k-A»mai*gTKJu ffc3aj0mSSHI[5l&4 2 0 fc&£»f££fToT, 

10 fut, -mtvx. mz (b) ©*«esiib®»#k:, h 2 §ayu 

i4 3fi mmm&<D&ft\z* m6 (a) *MLfc»*cDEKft»r. a'43 

15 £tz*mWU. 2ZHDi'7hUi?Z# (J6lRtf»2i/7M'5?**0 

is, Ab^ttifT*fli^*iwifr*fc«)0iaK, o*oH«&**-r*fc«)fc:i&^s 

"&*I§I8&T?*D> WA#7y5 1 ig&*1*>7 , U>^;W yf^Myf l 0 1 (ft 
W^f^) fc££fWfflrT<5. -e?t3<i:> »lRlX»2">7hU5?7N^ 

20 (D®ft*m$.\zffz>z\£tf*im£-&Q. &im\z*mm®&<Di8femfctm&&7K 
®fttzm.\zfr5z£'t)t»jmt&z. n,mm®&<D®fe®mt. mm^nxn 
5%tfjEmznz.z>fc®Y Mmmmi&t? yrm&t&m&zwiftttzz tarn 

25 5 *fJ&L£ls!g§E£ig5 8 . 
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^mm<ommr\t. mis (a) \z*Lt£mnnmm®®4 0 3(DWWzmj$.t 

ftom^zm^^mmMm&t o 3\z-D^xmm%. 
5 04 c«> 3 My vo^v^mmn^no^zm^m^mmm^A o 
3 (Dumm**?. m wmmm®&4 o 3 n i ->7 h i/^x* 4 1 s , sg 2 

yYV-JTs^A 1 1, fglO^y^IeJSM 1 2> W>2<Dyy^W^4 1 3, ^SSt 
ls]S§4 1 4£WT£o 

io 1 ^u^^o^yieigs (ff) mzmmm^xmf&zn, zuyyim 

(S-CLK, (Sl-CLK, S2-CLK)K (S-SP(S1-SP,S2-SP))> £TDy 

7 (S-CLKb(Sl-CLKb,S2-CLKb)) <D5"i ^>>f\Z'$L-DX. Jl!#-tf>7°'J 

SHI ->7 bl/vX*4 1 5cfc0ai*Sn^>yU>^Vt;i/X^ ^«»iE!HlgS4 
15 14KlA2>£ft3o ->7hl/^4 1 l«fct)ffl^^nfc1^>^U>W^«, 
^l<7)^^^lEli?§4 1 2^A^$n^) 0 %H<Dyy3 L ®'&4 1 2fc«, 3t*yh© 
^'J^)VM^^ (Digital Data 1 -Digital Data 3) ^A^^tlT*5t), it> 

20 7K¥'Ji^K4 ] ^ m2O^^^0SS4 1 3\Zyy^/VVX^XtJ^tl. 

y^^k4 1 2 \ZGkm2nX^tz 3 tfy hOxv^^tfx^ff^ (Digital Datal 
-Digital Data 3) tt, -^HB 2 0[)7^^IeI8S4 1 3 Cgji$n§. TSfc, Jg- 
2<Dyy?®&4 1 3 fc&&$tlfc 3 k*y hCDx^^^tfx^f-t (Digital Data 
1 -Digital Data 3) «\ lfr##l!II#£^»S&4 1 4^tXtt^n^>o 

25 m2 057y^lHl?S4 1 3 \zU$f2nfc3 My YO^VZlVM "r*\t ^ (Digital 
Datal -Digital Data 3) f)^%m.^4 1 4 KA^StlTV^Hfl, hl^X 
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£b$>Z>. £fc£tt^HJI&4 1 4te, MM&4 2 O^Wj-^n^o H5iC 
5 te> (i +2) ?!ia©3*(D^^©^S0fi-^M»lEl?&©«lllS^^ 

r. 

&«Mlsl&4 2 0(1 SSI? a, $S?bR«?c S^rTS. «8KSilsl!&4 2 0 

S5MSS4 2 o tifss n fcsa$nfcH5Rt©iBKtt^'f mnmmmm 
Ts^v^) m-113 -mm e> nxfc o , mbx^ y amwrnw^ v 

111-113H 1 If y 1 — 3 My h©ffti^iaDai$n§. tr 

f)wmf©«^ wiBx-r-y^ (^taax-f"^) 1 1 i~i 1 3;w$ 

111-11 3\zkK)M'$ztl2>o 
20 &fcH5fc:felrvr, *ffi»£U77U>*fflJ£*WiRte, &t?y McStJftLTE ' 

25 mii/7hi/^x^*^tt^$ns^>yu>^vt;u7.{c^t>-&TfTP. £fc 
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h&±, 1 (#?o) i:3oo«ii5«0K4 2 ojwstfenTu*. 
i-*cDW»k:tt«snfc3o0«8taiia»4 2 o#6ft^n«miti 

data£l : 2 : 4fcl/Cl»r$"*fc, 28-8a»T«*0*#*ftlWllia**. 

0 5 tCKUfeWHUEttlelimk 1 tfy h~ 3 \£y hCftl^Clffl 

0 9*tfil$nWfe±^. 0fl*-fc£* m±&¥yh (ZZ\T*\t3¥vb) ©'J7 
7 l^>7ffl3e*«E» 1 0 9 ©*£ge«LT> 1 ?Ufcffi«$ttfc«»0*«ftiRBB)&> 

mM® ck 5 ic b T t> <t Vi a 

iK3£abf^d*ff fenfc««EasisiB& 4 2 0 sfflut, too 1 tfy hjat 2 try h$©m 

ffi£lel&4 2 0 \Z, flWR******. «k 0 m»>lHll?S4 2 0 ©<f T\ 

15 h 7 > ; 7X^ (06 (A) h7>Wl02W ©^ 

«Misigs©#te^^f ) «3< ±&tfy b<Dnffim&iEmumiztzt>i3i<i3i2>o 
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mfemftzft\,\ Tftifyhom«*iaa6fciiifa***rbfc»^ &*©*sasiii 

UJ*r*«**^SVJfc», tf6^tfc«fcS*«ti[© 

5 *1/Tft*iliai64 2 0©*lrtfcJ4» 06, 87, 03 2, 03 3, 03 5&£ 

20fc«, lO0«jfc£8ffi-r££ttTfc<, «8£&fflLTfc«fcK 

££06 (C) !C»t'«k5lC*U>h55-iaK*#'r«*lJ*T«Kilia»4 2 
0 ftUdtT* £ 0 2 3, 24 IC^T.}; -5 MflHglUft 4 2 0 

KTfcfck lmtVXs 04, 05, H4 4fc^bfc^«a£iaK4 1 4(Dffl/U 
$§/&£02 3, 0 2 4, 04 513^-r. 

02 3, 02 4, B4 5©£?iJfcRtt&ttfc*«««IS»4 2 OfcfcUT, flrt« 
S i (l£ i £n) ^8?j£©flra*itt I data &ffi2rrSj&>5J&>&3l2©7 y^mft 
15 413*6A*Stl*3lfyh <Dt*J9)V eftll§ (Digital Data 1 ^Digital 
Data3) High XKt Low 0««K:J:oTiWfPSn*. 

04 5K&, B5£B^LfcM^*§«E»lelKfc:, 0 6 (A) ©«ffi£|sI%££B 

b&«-&©®KH**r. 04 5t«, m.^.mvm\z\%, h^yy*? a~cu* 
20 a~c tmmzx^ y^zmwL, mfemftm\z\z*7\z?z>£o\zvTh£\,^ 

02 3, 2 4Cte, b'«y hii 0 fc'M«© U 7 7 U>7ffl^M 1 0 9 

£@BBL7c*§£-£^T. «fcD»l/<tti 02 3£tt, B4 4fcBjKbfcflHH8UB» • 

Elft£B6 (C) ©*aE«@B&K*Lfc#&©®BH&jj*-r. 02 4lCtt, 04 

4fcB*b&«-WK»iaKfcB6 (A) ©*8S2SlsIK<£ffiBLfe^©lHlK0$ 
25 ^T. 

02 3l£&V>T, m»,ili^4 2 Ott, h7>^18 0~h7>^18 
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h7>yX^ 1 8 0©y-hHffiCte, %20)yy?m&4 1 3^6 1 tfy hcD 
5 >S^li -;£&7-Xf|-^ (S i) £g^2n, W«h^>^7>^l 8 3<D 
h7>^^18 l©y-h*^lCtt, ^2®7^^IhI1?S4 1 3^6 2 t'y h(D 

>i«n -^«y-xjf^ (s i) c&^sn, ®%\th?>>>z?i s 4© 

h7>yX^l 8 2©y-hW{Ctt, m2(Dyy^^4 1 3*6 3t'^ h© 

><S^tt, -^ay-xi^i (s i) cg^$n, «^h^>^x^i 85o 

15 h^>v7>^l 8 3~h7>v7^1 8 5 0V-Xi«iFW>I«H — # 
teVss (C^$n, «teh^>vv^ 1 8 0~h7>v7^ 1 8 2©7-X^c 
£Fl/^>jg«©-;£K&^£ftW3. h7>y^^ 1 8 6 0V-xm^iHl/ 

-f vss h 5 i 8 8 (D^-xmmt F 

20 h7>vX^l 8 7ih7>y7^1 8 8 O^*- hmUKlkL ^ly7hl/yX 

^4i 5^e>+)->yj>w^7;^A*$n^o h^>v7;* 1 8 7©y-x^ 
t F i/-r >^®«, f ? >^** 1 8 6 <Dv-xm®t F w >ffi«o-^r 
fc&ffiStt, i^tttiif i 8 9©-^©iingi$tiTi^ 0 F^^x* 
i 8 8 w-xmmt f i/-r i 9 o tssttan, f 

25 7>> ? 7.^1 8 6©V-7lii:FW>l^-^M$nTU5. 

®mm=?l 8 9©-^CD«^«, F^^X* 1 8 3~~h7>VX* 1 8 6<Z>y 
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7>vx? 1 8 z-VyyvTs? 1 8 6©y-h • 7-*iHmjEE£fiarrs«B£ 

S3. 

*LT*«HKEI!&4 2 OTH h^>> ? X^.l 8 7Rtf h?>5;** 1 8 8 

^isTmnmmvntiL&tfvthiztezt, vvyv^z 1 8 3~h7>^x^ 1 8 

10 6\t*>\Z?2.2> e 

%mm?l 8 9K1*^T» "€-©WWII©*4fcSg» D h^v 5 *^ 1 8 3~ h 

tte>n^>. »lr>JM.*£» h7>VZ?l 8 3~h^>^X*l 8 6#flHMKtt£ 

15 ^-UT«fflf©*«»«i|*7r* t» h 7 >i?X9 183~h7 >.*?7>9 18 6^ 

>?z? 1 8 o~ h 1 8 2 0*axtt*i»a^aKRsns. eg*.**, h 

7>^i? 1 8 0~K7>^ 1 8 2at£T*a!ifcJBfcfcofc££tt, «■*§•» 
20 (Si) Kfti|&Sn*««Ett» h7>^18 30KW>lIt, h^>v7. 
*1 8 4©FW>l»i, h7>^7s^l 8 SOKW^MatSS. * 
fc, h^>^X^l 8 0(DW^ffi^C^^Tct#«, h7>v^l8 30H 

w (s i) fc&sssns. 

C0cfc5{C> h7>i?7^1 8 3~1 8 5 hflHFS&iBlrr* CttCfcO, 
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temzmmtzzttf-etZo z\tw% son. 1^7 

stem 2 4 ic^t, mmmm^<DmMWj^m\z\t, h ? y^x? 1 8 2 \$*7 

V*T, b7>i?X?18 2tm\Z7s^y^2 0 3 tWMhtz^<DnMMM^<D 

io u *:nsm<Dm\z\tt>\z-?%. 

d(D<h#, 02 3, 02 4, 04 6Tlt h^>i?7^ 1 8 30FW>lii» 
h5>>?X^l 8 4©FW>€fit<i:, Y^yVTsZl 8 50FH«1 : 
2 : 4«hbTt8jrf 23=8Wtt^t^Wll3l55. ^<Dfc&, h 
7»*7^ 18 3~18 50W &**)W/g) /L (^-f^S) tt*, 1:2:4 
15 £LTiS:ff-f3<h, ■€-n-en©^>*«*« 1 : 2 : 4t^. 

tfci2 4l:H 0 2 3tttft^*@K*^0««EJRlHlK4 2 OS^-T. 02 4 
fcjjVr*8MRlEll&4 2 OTH h^>^X>l 8 6~h7>^l 8 8 0iXt>K) 
\Z7s<v^- \ 9 1, X^Cy^l 9 21)VBW2tlt£ffif&lZ-&<oT^2>o 
^LT02 4\Z7ji?mVm\Bi®4 2 0T?«, X-f y^l 9 lR^M 7^1 9 2 
20 9 OfcftlttSnfcU7 7U>Xffl««EjR (05rB"f) 

3^6ftt&Sn*11«3&«, H7>^X^l 8 5^UTtiif 1 8 9fc«n*CV>< 

Si5M0ilTlt 0 2 3, 024, 046 fcj*T*i«Sia»4 2 0 J&*WT 
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p5 1 ^^«Oh^>v7.^$:ffl^^^> VSS £ Vdd &A*l#*.fc*V 

t£©0£04 7 fc^T. B4 4 y hQfemfflEL 1 0 

10 9 & 1 ^f^Ellfc^ 04 8 Mf&tfy hTJ&*«HI 1 0 9 

fc*5#ISifi©}BJBTtt, 3 If? h®x^^;HeiS^*ff"5«'&K:*»5M» 
K»lHlKCDfllfiJtt*©ftf^lcr?l»TS£WUfc. L*>b*56W43 fcfy McfiBSI*, 

*mffi<D&t&*mmzVT&mv>¥y bmzn^ftm^mmwim^^nv, & 

20 @»*\ 03 8 (A), 03 8 (B) \Z7r;-?®&&m^Z> t^K 

BftiaK£H*JB/£UT'bJ:V>U I C#*mvrai«0ftttK:EltbT'b<fcV>. 
S«_htC-^fiJcT§«^lCtt, 06~8> 03 1H3 3 5fc^Lfc*iK8UgK© 
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5 40,1850 t#*r*«»»ftH 2 5 tc^T^^e>8'Jirrnfc££v>. m 2 5 

Tte, SSTfSr^bT, ft»£>, h7>^7^l 8 3 0, 1 840, 1 8 5 0C 
h^>i>X* 1 8 3 0, 1 8 4 0, 1 8 5 0©W/L{I£1 : 2 : 4£L 
10 02 6 (A) ICJi*Pf^e««E*tt«&T**^»wOV>T5B^*. 02 5 

7>*jx9<DnmmimwiisTL&'5ZL£ifi%>z. L^L&^e>, 026 (a) o 
«fc o \zmm-?Aj]-tz> *<oi&&fimtz z. £.&"zg%. 

025,026 (a) iz^-tm^m^. *as»ic«jift*iKbTVisratt, 

££02 6 (B) [Z7sk-?&Z>\zm2 6 (A) 0««lC^ 1 8 7 0, 1 8 8 
0, ^Sfji^l 8 9 OfciiiDLTtjck^o «-T3<h, *«t8fc*8E£$*&bTV> 

20 *&) *&±-rzztimt&£M* mmmtj&'\^<tz%. &&0 2 5, 02 6t 
i)7 7U>z%femmmzmwi<nrzm<Dnmmm hy^zftton*** 

U~ttifz 0 ^>£D, VyyV^Z 1 8 3 0, 1 8 4 0, T 8 5 0©y-M3u SVi 
fBflf"fr*. fc*B2 7fc?Kbfclel»Ki:, 06 (A) OlElK*afflbfc«"e»*- 
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(D%mk®mzfthTWfe®>fe*ft7L\z, n» *>\titz>mm&*mM,Tz> z t 

io tz&*nm<DMmit. m%(omm 1 ~ 5 t^mzm^ty^ z. £tfvjmT«$>%. 

±mmmx^ =e\z, immmmm^y^^-r^^z-o^xm^x^tz. 
^mmmxit, mnmmmm^ y^mMm^. ^d, mw&t\mtzz> 
smumz. ^jrm^zmtmLfc^mwi (-feoimwo zm&-?z>m&iz-D^ 

15 xm^Z. ZOm^iZ\tX^y^l 0 1 ({f^«^ffiW7Wy5P) £@EB-f3£^ 

j:ot, *wmx\mmzmwis, mmfs.^z^xit, #m§-r^, 
20 m^mmMfflziy?*w>w?%M££mwLtt^m&tztt&2&z>t. mi 

\Z-OUX\tm29, M2\ZZ)^X\tm3 OtCTKt. 03 (B) fcO^TWU 04 9 
(A) ft^fo 01, 2, 3 (B) <DMJ&X\$. t'^WlCctDfl^mM^T. 

mmfi^tcai^^n^o 029, 30, 49 (a) 
Ttt, mmmmmmffimzftij-ztL, mwmz^^m^-h^n^o 

25 £©^<D®mS§JG&K:o^T> mm§0^04 9 (B) \Zm-f, ^LX. Z<DMm 

omftijmz-D^xffimz&^Zo n\ x-r y^yt/mhyyvxftfxxDm. 
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W8m®S&V>®ft\Zft« 06~8> 03 1~0 3 5 0Vrfn©[Hjg&£jIffl 

io »f^*ff^««k^. n*fcEit$nfc*aEaiiaafcW3£ft^*ff5»^tt» mm® 
mvam*misTmffi*A-tiLT. hots, z.ommizmm^ntcmmmwizm 

c:©H3(s©«»aiiaafc»-r««:jfe»^tt, H«£«*T*&a©»fi5£fck 
H5.ott, mMmm^<D^\z, 06 (a) ©iHi&*ii/BL&*£- 

£fc, 04 9 (A) <bWMWm&\Z, 03 0©®K*iBfflUfc*^JcoV>T#>L<5. 
d©«^©^mgStIslK4 1 4©»LVi«^&H5 1 ICit. :.T« 0 5 lfcfc, « 
20 SKB|g|tt©tt£-lc, 0 6 (A) ©B»&affl bfc«££*-r. 05 10i^t 

C£fcJ:D, -^©*«EJRte»UTjR€»^*fTV\ IWfc, 
^©*»«ttAA»^*ff$Jli^Tf#*. — 

25 f£U»|»Ett#irr<5. 

*£«&©«HBtt, nM®BMi~6t&mzm&$t>#z>zttf»im-?$>% a 
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»I18) 

.5 £ IA> IB £ U HJ*fc#*&$n<5OT**£ Idata ff 5 «h, IA=IB+Idata 

ft-fs. -etT, is*icfc#*ii«*#€r&trl»K:Kiu «»a, b©TOj&>S*SE 

^r^T^ckpc^-rs. £©££> ia, ib ^^c#<-r^.t, mm\zK?z>m 

10 ©«8t^e»*«ESB ©*SS*ISL5lVifc«0iE)&JSSn«. Ifc^oT, fgdSHSA 

gI5 2 (B) fcSsViT, U7 7l^>XfflJt*«EJS (KT3t*«fi£8it^lB) C\ E 

JSC, ESRJ£"TSSSK«K:ffi^b> »^U77l/>7ffiiWI&Sn5. 
fc*5, 05 2 (B) K43V>T, T#K:EBbT&55£*ffilBl&£^#®B»lBHfc 

bt, ®® (®itg&:£#) ©±T¥^T-3©»^ffi^T^. d©cb-5lC-r 

20 5£<hT, |jp#£2fT#©K^£«T*#^ ^Vfctb. ffi#HIE«)lHl!fg©m» 

<^»ji> 
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&<5. 01:0014 (A) \Ztt;T&o\Zs l®ffl\Z6 0 laISft©lI®©JSii* s fTt> 
n§. ZtlfcckD, AW©SBfc7lhy;& (HEg©-£S>o#) fcaSDSitrfcV^Sfc 
TSUttfttl**. -©££> fflii©}S®*l|glff5»IW*17^-A»8IBI4:ff^. 

BHT*'*0^ 300*^71^— AJWMSF l-~SF3fc$HHl/TV**0!fca*T 
(Hi 4 (B)). 

10 6-^77 W-A«Mtt, JWBTat, ^f-f> 083© 

Tf*5. £ itXx-f>«Tsl~Ts 3tt> ^©g£0jt£Ts 1 : Ts 

15 2 : Ts 3 = 4 : 2 : 1 o£O v nfcfy hBWS^?STSIR> nf®®-*}-* 

T~f >JWREi©£3©Jt«, 2<°i>: 2(«-2): • • • : 2»: 2<> tT*. -?-l/T, 

3 SBI«t -S^3r^cc»S^ b , z. n \z «k o TPgHSSi * ff "5 . 

20 #£ft«raiBI 1 6 (B) £^T®f££#MLTlfcBJ-r3o 016 (B) iC^Ti® 

FUXmmT a\Z#\,*Tl*. MTOmft&ftDo iHl©j£3fctt6 0 2*3 «k 
tf|g2 0j£3lB»6 0 3j&*jBft3ftT, TFT 6 0 6, 6 0 7^>"TS. £©<h#, 
{f^6 0 1 S«£n**«*fll*«»E I data ^LX^mM^Q 1 0 \Z\3ffi 

25 tOlSW^nSt, JBl©S63t»6 0 2*<ktf£2©3£aB»6 0 3 0l^i 
TFT6 0 6, 6 0 7^7t5, 
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^uTtxf^ >mmr s c^nxa, wTowifcZft?* w, 3 cofe&m 6 o 4 

*^$tlT, TFT 6 0 9^>T?>. ^*^6 1 0 K&ft££##&/k*:J?r 
^©«»*^Jf$nTV^feJ6, TFT 6 0 8 &3">l/T£D, m»6 0 5^6. 

fi-^m^ i data \zmh^nmsmnz>o z\n\z& K>%%m=?- 6 1 1 «^-f 

5 &±©IW££&1f 7*7 I^-A^F^t 1 7 U-AJtflF^^TS, 

m+it&SkK. ztc. ■v-77U-&mr$<DMmt, 014(B), (o\z^-r^o\z, 

F^> 7>^Ai:^T^Tt)^^, £e>K&7i/-A8»-c\ *:(DW.fPftmk 

10 bTfc&V*. 

Sfc, mfTS©^$TO-t)-77l/-ATOSF2*01 4 (D) \ZM*-tZ>. HJ 

14 (d> \zm7xTz>&?\z. mmr\t7^uxmmTa2tmjLrz^. m%\z 

15 ftomwijDmizwTj&^Zo 

te&nffim®&\z\$, mfcmfttA*mft*mm\zft?z.t&-c2z>tt£, m 
m\znvz\t^^u^ij^^^z\t\t±m(Dmm<Dmm\z^x±mvrz. 

mmowt^m^tx-tsm^nrnzno z\ttf-?zz>mwiWM , &-eu~ 
n?$"(s.>>f\$mzwii£-zw3:^o z.n\t, m2 j $>m4 4teE<D£?\z, imiz 

W)ftx.zt\timtt*mmzft5 z\ttf-vztz^mmm.®&r\$, mizwift&ftD? 
<i s>^fc±*)6%si:»s. mmmmtt*nMvtzm£\z\$, 
T^u\,*tz\z®feW)ft&ftz>!&m*&%o mx\mi(0Yy^ n&ommt. m 
1 6 (b) (Dffif&ommziiirzMGfc. mmwzmm2nrc^'fn<D7£&m\z& 

25 WfeTKl/Z^TaT^V^^ViT, Wll£mW*?f? Ct§Ci^ 
M<h&5. Sfc^3 OOK^-TATO^i:, 04 9 (B) ©M^H^^T^ 
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5 

m«leJ&£iWT£®& (f§l->7hl/>>7^) tbX, 03 7- 
03 9K^bfclEli&£fflV>T, ^>yA^m«lsI?&©^«jf^?:ff , 5J:'5^L.T 

frtfTnnLT>b^\ z<D&v\z-?2>t. mmw.®&<Dmi£W)mzmffl&frtfT 
&K>jEmzft?z\ttfm%:z> e 

*^BJT«, *M0S§4 2 0 SlltS^ 1 ~>7 h M^cffllEl 
^?r$Wr?)^2^7Kl/^X^a:^^^^iT, % 1 fttfIS 2 ->7 h Vi?7s? 

%2i/7 YVV7,$1t%mzmifel£^X\^hi*\Z, ®1^7h^ 

wmmzo K&xtiWimt* mKDFy^/^omi&t, mi 6 (b) omj&vm 

049 (b) (Dffij&omm&GtzWi&zte, mmzmwz ntc 
nffimw\&\zmi£W)VF*ft?T-^te^Mffl\z, ^y^nmzmm^ntcmmm^ 

25 <H»2> 

#nss0y-m> m^c:^^^n^i®^©iHii?s<D^^jto^T0i 3, 053 
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i3.&n$LZxi3?z>®ft*$ts «k "5 fe«j^*3rr*B*T*n«» £©£ 3 urn 
01 3 (a) vmmt, m^mi i o i> HijwHi2©jfea6*i i o 2, 11 

5 0 3, M(SiSi) 1104, 7'fyf>^fflTFT110 5, MTFT 
1 1 0 6,IKIj/BTFT 1 1 0 7 , «gKKjffl T F T 1 1 0 8,^iif 1 10 9, 

iiio tfc^rr*. f§#n noi ttm«EiH0^ mi fcgatt^nT 
m«ni8i 111^, m^mmw4 o 3\zmm^nx^mmmm 

10 S&4 2 OKfflSTS. 

mi 3 (a) omm\$* ^-r^f^TFTi 1 o 5©y-h«sn bio 
1102 tsHJUsti, $ i ©*««*!#» 1101 ic»«sn, $ 2 ©m® 

WfflTFTl 1 0 7©fgl©m@<i:, WlfflTFTl 1 0 80ll©ti 
tCii^ntt^. §»ffiTFTl 1 0 6 *fi«, fg2©j£aB*l l 0 

15 3 fcJ£8fcS*U 3? 1 ©«fftt(I*Hft 110 2 {C»$n, ff§ 2 ©H@OT»jffl T F 

t 1 1 o 7©y-MHE£, MiiTFT 1 1 o 8<Dy—bnmt\z&mzn 

TV^o ilfflTFTl 1 0 7©£!2©«8KJ\ 1 1 0 4C^ 

Sn, IWfflTFTl 1 0 8©fg2©H@te. %)t^l 1 i o©-#©m@ 
fcJfcRSnw*. 10 911 XjjMHBfflTFTl 1 0 8©^-hmM 

20 2 ©MtoHfcgMasn, ^mn«jfflT f thos ©y- k • v-xras 

ffi«?fiaW*. «tft£ 1 1 0 4*«k^583t* : ?l 1 1 0 ©&#©*«£ 

013 (A) ©1H*«U 0 3 3 (B) 0®&*lffl*fc:Ml/&«£fcffiiS 

25 oTW. 01 3 (A) ©ISijfflTFTl 1 0 7#03 3 (B) © TFT 1 2 6 £*B 
M§ U 013 (A) ©^&&ftffi T F T 1 1 0 8 #0 3 3 (B) © TFT 1 2 2 KfB 
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HSU 013 (A) (Dfc&mTFT 1 1 0 6 #03 3 .(B) ©TFT1 2 4(Cffi^T 
01 3 (B) m#«ll 15 1, »lR^»2CDjfe3lB»l 14 2, 11 

43, ntm (til) 1144, M7f>^fflTFTi 1 4 5, ^^tft 

5 1 1 4 6,^&ra>JBTFTl 14 7.MTFT1 14 8,tiifl 14 9, 
56**? 1 1 4 0 <h£WT&. «*»1 1 5 1 tem8yi[HlS& 1 1 4 1 fc&ttSnT 

»4 2 0 

10 013 (B) <Z>H$tt, y^^JBTFTl 1 4 5 jglCD 

1142 fcg&ias n, $ 1 ©Mttfli#« 1151 caansn, $ 2 <z>^@ 

«K»/BTFT1 1 4 8©Sgl<?)m@£, WlfflTFTl 1 4 80^1©iS 
tllSi$nt^5. MTFTl 14 6©y-h«ffitt, £2©j£3»l 14 

3fc»ttsn» ^ i ©iianiT f t i i 4 8 i otiM$n, j§2 

15 0tI(»fflTFTl 1 4 8 0y-Mii, ^ilifflTFTl 1 4 7 <Dff— 

bnmtiz&mtiT^z.&tmmmTFTi 1 4 7®i2oiSftt«tii(i 
m) ii44 n, $&bimb TFTii47©i2 ami*, ^*^? 

1 1 4 0©-;£©*ffifc8a*3*rCtr>*. ^*^?1 14 9H, WIlfflTFT 
1 1 4 7©y-hWffi£»2 0M£©Mfc&«S*U ^SUBftfflTFTl 14 7 

20 h • y-^M«E*fia*-rs. mvum (main) 1 1 4 4*«t^*^? 1 
1 4oo«!c&(o«ictt, ■en-e r nm^©m&#x^$n, m*\znv&*irjr&. 

013 (B) 06 (B) 0@i5*lB*lC3ifflLfc«'&fcffia'r 

TVi«. 013 (B) ©MifflTFTl 1 4 7#B6 (B) 0 TFT 12 2 (Cffi 
25 SU 013 (B) ©BIWBTFT1 14 8tf*B6 (B) © TFT 1 2 6 fcffiMi U 
013 (B) ©«jfITFTl 1 4 6#?06 (B) © TFT 1 2 4 
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mis (o <ommts m^mi 1 2 1, micumui 122, »2©3taE» 

112 3, Jg3©££8ll 135, AIM 1124, X-f y^^JBT 

FT1 1 2 5, mm^mmUl l 3 8, iBSflJTFTl 1 2 6, tifflTFTl 1 
2 7 , 112 8, MMMT F T 1 1 2 9 , 5 y-T F T 1 1 3 0 , QMM 

5 f 113 1,-*«EX*T.FT1 1 3 2, ffiiTFTl 1 3 3, 1 3 6 <h 

SrWTS. i^ittl 13 8(1 *MiHlHlS§l 1 3 7CS5ittSn*. 

EI 13 (C) ©M*tt, X-f 7f>^ffl T F T 1 1 2 5 ©y- Milt mi© 
££ttll 1 2'2fc»«Sn; Myf>^TFTl 1 2 5 ©It 1 ©Uttflr-fHT 
1 1 2 lKlftttStU ^y^ITFTl 1 2 5 0^2OftttIlfflTFT 
10 1 1 2 7©y-h«fft, tMTFT112 6©il^a:(:i^tlT^. 
MTF T 1 1 2 6 ©y- hMWU m 2 ©£$i& 112 3 £g$g£n» iBSJfl 
TFT1 1 2 6©Jg2©m^«TOH («2S«0 1 1 2 4 CSMftStlW*. B»r 
fflTFTl 12 7 ©* 1 ©mffittfB^T 1 1 3 6©-*©*ffiK:»i«JSn, &W) 
fflTFT 1 1 2 7©^2©«@«m^tMTFT 1 1 2 9 ©fg 1 OiiKSSttSn 
15 TV>£. f^TFTl 1 2 9^2 0llSttSSSl 1 2 4 fcgSttSttT^S. 

^Mm^ 1131 ©-#©ra«, m^iHT f t 1 1 2 9 ®y- hm@&tf$ 5— 

TFT1 1 3 0©y-h«®lCjgj^£n, «©^@}i«M (III) 112 4 
l:««SftTtJ5. 5 7-T F T 1 1 3 0 ©m 1 ©ffitttttttt 112 4 
tU 57-TFTl 1 3 0©^2©m^«, m^A^TFTl 1 3 2 ©fg 1 ©«® 
20 K:g&tt$ttTV»5. MMAj] T F T 1 1 3 2 ©$ 2 ©ttBltttgfEiR 1 1 

2 4 tcg^sn, mggA^T f t 1 1 3 2 ©y- h«&t*$ 3 ©j£g$g 11351: 

»«SnTV>*. mSS^TFT l 1 3 3©y~hmStt^3©^S^l 13 5i: : 

sasn, ««e«»t FTH330H (Dmmimmmmm^ 1138 ic&rs 

tU ««t#jf T F T 1 1 3 3 ©$g 2 ©tt@te«j»T F T 1 1 2 9 ©y- h«Eft 
25 ^5 7-TFTl 1 3 0©y-hfl®C&j^$nTV>5. mSffciH («£[«) 1 1 2 
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l§]&4 2 0l;fflm 

013 (o <D®mt* @49 (b) a)mm\z, me (e> oto^hh 

*(DMmZ. £*HC&oTV:>£o mi3 -(C) iSfflTFTl 

1 2 6^iito^nxv^„ mtfti 1 2 6fc£D> ^M^rofi^^gfitc 

10 i>J£j§5o iSfflTFT 112 6 te^fiHT 113 1 £&8$nfc««M-f & 

&iij£*s5o miifflTFTi i2 7H §t*fn 3 1 (c^$n^m#t^u 

T, iIXtt#iMJi$n§. iffiTFTl 1 2 9t57-TFT 113 0 

\,$t)u>b$7-®®&Mj8,-?z> 0 mmmi 1 2 4M»i i 3 6©^© 

15 X-fy^fflTFTinS^XC^t, ^112 1&Io 

^f^cDMUckD, IMTFT 1 1 2 7^>Xtt^-T^. =toT, IgffijffiT 

fti 1 2 7^>©^^.«, ^^Tc-^©m»^^nT, ^-r^o mm 
fflTFTii2 7^70t^i ^ytmi'izmmmnr. ^l^k, z\<d^ 
20 z> \zi>~z. mm&^-tZo 

fc&mi3 (o (DmmwMmt. m^TFTii 29, $7-tfti n 

0, ®mm^l 13 1, mmXtlTFTl l 3 2&«&TFT1 1 3 3 tctO® 



WO 03/038795 



PCT/JP02/11280 



64 

ft 1 1 2 7 <dW]Wf£.\3~ mmmzftozttfutZo 
053 (a) <Dmm\$. 049 (b) <Dmm\z, 06 (a) <D®&zmmz.m% 

5 ttfck KmzfciT^&o 05 3 (A) ©H^W:, MTFTl 12 9, &1kM 
^113 l,ftj$TFT 1 1 3 3, M%R9timi 1 3 8 (Ci) 

i®^s«i i 3 8 (ci) rau nmmm&i 1 3 7csa*$nw*. m 
mum^i 13 r*t; flr-MCirian4 0 3 cEB^wsmasagiHis^ 201: 

10 053 (b) (omm\t. 049 (b) vmmz, 07 <a>- o@g&*ia*icaffl 

tttt, K»fc&oTV>4. 05 3 (B) ©H*«, 1IITFT1 12 9, ®mm 
^113 1,«»TFT 1 1 3 3.IWI1 1 3 8 (Ci) &££3rbW5. 

iifflissi 13 8 (ci) mssras&i 1 3 7(c^$nrv^ 0 « 
15 mess 1137 ^\ m-%mmw)®&4 0 3 ic@Be$nT^-5m»,nis§4 201: 

05 3 (A) ©®?{i£:05 3 (B) (DWmtrte* tWFTl 1 2 90« 
#*JI&3. -eLT, W^JI&SiiiK^D, gsaiTi 13 1, ^JItft l l 

m mmz\iT*^\zfcvit%m*\-h-t%94'7'z-3bz>. z.n\t. 013 

(A), 013 (B) )iimi;ffi3t5. n©*^ A^WEHrl§IK»; 01 
^02©J;p(C, IB^mMfflWX^ y^ZGLT^Zo 

25 tf"7 f *fl|-^tttaiH«&-j£©*»*A*1"*^^^ ^>£9, 04 9 (B) ©J; 
5&®^©ii£-T&£. Ctltt, 013 (C), 05 3 (A), 05 3 (B) fcZtf 
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5 fcfcU utiWU H*©^«<^m^»B»liiK©«|^K: < fcoT3Eb5. ^£9> 
10 1>Tj£^£. 

^ic^viTJE^s. mmts mis (a) x«bi 3 cb) -c&zttz. mm& 
mwi®®\$. m3 cb) om&vtozt'tz. znt^oz-i 
5 4 t'^-fo 

15 4t?y h©P£W£^rrS£££U «#©£«>, t^7l/-A|:540(:lfc 
t"r4.*1*,*»©1>-y7P-A«IMSFl3&«J6SS. lfT^$H(013 (A) 
T?©^l©j£3E»l 1 0 2*>B1 3 (B) TOilOiSIl 13 2) £8ftU 
«ii (01 3 (A) T*011Olt@13 (B) T© 113 1) frt>%,ffi.*Xft 

20 s 1 tmi-t* £&<DHr-77 U-AMm SF2#&£ 0 » SF1 1 

*©&, ^©&©1^71<-A$jg SP3jW»SD, ra«fcjt3lE$-&TVi<. fc£ 
U • MT»©ft£ Ts3 tt, 7 K l/7$m©ft2 Ta3<fcD fc^fctf), SHBWfc, 

25 13 (A) "C©^2©^^1 1 0 3^01 3 (B) T©H 2 ©££» 1 13 3) 
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5 £ ETOSSKSIal&TfcL 88£»fts£AaSrfm* W^CffAfeV^OT* 

SitS. «»KftlHlKtEltSnfc«ill«iaK©A*»f^tt» £1*7*7 A 
»l'Wfc*Jtt*7H^»iM (Tal, Ta2 ft£) ©Mfcfrfctt*. 

10 Tbl, Tb2 K&^T, OT«UBft0»K:EllSnfc«»ifiia»©ia:3t»if^Sff^« 
«kv>. ft*, m#i8KSilHlKK:EBSnfeS«EaSlsIK©K^ft^tt» mnfBnm 

15 *m^t\mM&&-fe<Dmffi&Aii?%?^7(Dm&izz>\,*Tm'<Zo m^mm 
mmmt, H4 9 (a) (DM&n&ztTZo mm\t. mis (o, a 49(B). 

135 3 (A), 053 (B) ft£T**£t«. fc£U £ ©HMtsE©^, H 
^©mMlilSStC^LTfe, l8^l!if^*fT5^S****. ®*©««EJS 
I3K©ia:3t»i^iA*»f^t*lRlWFCT?fr5*^ , 5^fc:«koT, K»^j£, o£9 
20 *<$>^-v-hatgftoT<£. St, H*®*8MliaKO«feftf^tA*ft 
f^t*^KT€rS«^ ^0, M»H13 (C) ©i^©iEi!j7jj*^0 5 5 
"©^5*>^Y— hfC^t. ' ••" 

25 tztctb. mmzm^z. 

St> *ID©-y-7 > 7U— AJWWSF1*J^*S. lfrcfojfeatfc (®l 3 (C) 7? 
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CDfglOitaE&l 1 2 2) £jt&U (Ell 3 (C) T© 112 1) ^Sh* 

frfcK ^UT> jjttr»MTsl3WH7T*i:, #©1*^7 SF2 
0> SF1 traftKlifet***. *©&©1K/7U-AJ!IIMSF3 
5 flgfcfcjfefcS-rOK. fcfcU jSff»!MO*STB3^ 7 FU*»!IBI©SS Ta3 

)B'2<Z)j££tt'(Bl'3 (O t?0l20iSill2 3) fclff3"3» 
fcLW<. -r-5t» tfx^ffi^«^n, !§»BTFT1 1 2 7^7tti(I 
10 fc 0 , #5£ft*ttBfc"r5 £ ^©£t> ^.WrfV I/- A» SF4 

M*o*a£asiiKK:^-r*i»tiif^fcMbTj6^*. mi 3 (o \z^-r 

0, ■ ttjS©^5>^-efTAtf«k^. 

^»^ffoTV^^F B 1^©lf{Cff^tiJ:V : »o #J;U^ 17V--AJ8 

W£» 1 Stflg 2 Sb^ft38IWfc*8'JU £ 1 l8Jtftf^«IWK*ViTli*©*«£aS 
20 @K©l9:3£»f^*ffV^ »2IWE»^mK:*ViTOTIMK«iiaK©«««ia»o 

SUboct^v ®^©«MMiI^lc^TSiS^»f^i:ffi#lira0^©«^ai 
@&©gBfc»ftn;Ju ^£I^P#K:frAfcV>£:V>5^©*&&T*U& v^fToTfc 
^£0, &S8§rak:*v>T, H*©*«SK0»t^-rsK^»^*ffVi, SU 
25 ©JWWfcfcHT, (SWK»l§I»©««ffiilHlK©RJg»fP*fT^««kVi. 
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wz. wmvf'Cfj)^ mwmztTwmzxtjL, mmmnmmz. e-x* 
wmi^txtiWiWii^nmz^u^M^. -o&v. mmtmss (a), 05 

3 (B) (Dt^WMmz-D^xo^^^yif^^-Y^ms 6fc^T. 

>z?x?ua\zm-?z>mmz. 05 som&ttet/uzmmterctb, mmzm^z. 
10 £?\ mw<D^yu-AmmsFi^^o m-^-o^m ms3 (ak 

05 3 (B) X-O&KDfe&mi 12 2) (0 5 3 (A), 0 5 

3 (B) T© 112 1) ^£>t*x*fi-5t£A#LTVKo £©tfx:*<I-f ®^ 
MBX-ftZtf, mffiETfc^ftft^. ^bT, ^JT^Tsl ^H7TS<i:> #© 
1+7*7 1/-£$F5SF2#M£D> +1-77 SFI £|WJ4££;fc$$-fr5. •£ 

15 ©^. ^©^©t>7*7U-A^^SF3^^D, I^C^^-fr W< „ fcfc'U 

fctt. ^2©^^ (01 3 (C) T©Sg2©j££^l 12 3) *\\i~3-Olkmi 
20 «£LW<. -?2>£, iSlTFTl 1 2 7^7«(C^0, «^t©§lttl5 

mmmm^n, im%*m\z-tz>z\ttfx>zz>. ^-©^> #©+j-771/-asf4 
mz. mmnmmMMmzitftzmfemmzmvTm^Zo 053 (ak 05 

3 (B) ©*§£, ®^©m^zHlHlS§©^ill^iA^»tH. |wlB#fCfT-5^i:^ 
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£frV>, H 2 K^ftff||3rafc*V»T^-^«ffi»l3K©*8fifilslK©ia^»^*fT^ 
5 »iJ:v>. 

EU:© d e> , H*©*ffiE0KK:*rr SKJfct&tf^ #jatfT»W (Td3> Td4) 
fcfrVi, ©^«JB»liIK©*«ailHl»©l9:«»^tt, *n&ft©l$fcfr*.tf«kv>. 
^£T\ 0 5 6 fcte, SF 3 t SF4 ©#j&*nfflPfl (Td3, Td4) £H$©«ffi£l5l& 

10 *ffofc«-&©ttft^ftK:^ViT^-f 5>^+-h*^V*T»Wr*. 

15 m\z. &Mmz#&ffMm*m% «-e> mmommmmztttzmfeMftz 

20 **»lHlKfc»T«K^»^tA*W»f^t*l^^fcffA&Vi«^©B»^&K:o 

£1\ Si*t4, HI 3 <A) t>L<«01 3 (B) TfeStf*. flr-*N6B»0 
H5 t>b<ttH4 4©«lJ«7?**tr*. £©£#©!£»)#&£ WT01 
0 ©^-l" 5 >^*- h Sffl ViTifi^*. 
25 lfr^OSfeSEiB (01 3 (A) TOSS 1 ©££i& 1 1 0 2^01 3 (B) T©|g 
l©jfe»ll 13 2) flT*» (013 (A) T©1 1 0 1^01 3 (B) 
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T©1 1 3 1) *6«ISA*LT^<, eT^MKJfc&fcfcfcfc 

si o^f i3i:, &£««s«R3*vo>sj(Bm c^-haa* 
^-fi-^©A^»jf^) 1 7u-&mm<D-o?><D{ii!wifr<DMmT~m\ mocomm 

25 *m&mz* mmwm 1 ~ s , hmm i z t^m^$, 

So 



WO 03/038795 

(H»J3> 

5 «fct>£fcUfc*£\ -€-©*fl:©flE^Vitt» fi(:ioTl)5;§, *©fc«>» ftytm? 
-£©&£>£ tt, 'J77 1/ >X<t ^7B£mM©WSf©*# S «k o T« >Ltl« 

10 cfcl^o 

&^T, 06 (C) ~06 (E) ©«fc'5&lHl»£JflV>*££T»S. -£bT, 06 
(C) ~0 6 (E) <D£z>U®&\Z&^T, *U>hS.7-W£Mj$.-tZ>2-ZHD 

b7>i?x?<Dw/L<Ditm*&\z&oT£?LZ>o zti\z^t). mmizxti-rznffi 

15 ©*£3)&*ftK:J;oTg*.SCi:j&*T#S. 

#^££ckD, 6-H*©»ft*W®-r*J:t*«T#<5. 
20 0, *7-f hn^^fc&gfciMrr* 

mffi<Dmmi~8* mmmi, 2t&mz®.&Gt>i*%z\ttf*jm 

(MMM4) 

*mm®mt, *%8©8ft&n ©^stowr, 01 2 &/bv> 

T»jh-r*ctK:«fcoT»ri6snfc5B^sii©±®iaT*o, 012 (?) 0 
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12 (a) (DA-A'fc&tfzmmm. mi2 co \tm12 (a) vb-b'iz&v 
mm 4 0 0 i±\zwittt>nrzmm®4 oozt, v-7>iww&m.®®&4 003 

y-Mf^l£IgIi[sI8£4 0 0 4 a, b ££Bt?ck5f;:LT, y-JW4 0 0 9 
-Ml^H^l!»IsIgS4 0 0 4 a, b t<D±\Zis-V >#M4 0 0 8«tf£>ttTV> 

i^Tiia4 o o 2 v-7,m i %mmw s 4 003^ v- vmmm. 

Wm%4 0 0 4 a> bt\t, g&4 0 0 1 <h'>-;W4 0 0 9iy-'J>^4 0 
0 Stfdcfc^Tv %1$M4 2 1 OT^^tlTV^. 
10 S.tzMfo4 0 0 1 ±K^tte>n£iIi^glU 0 0 2t, V-Xlf-tiS§TO[H]g&4 0 
03t, y-hft^^ib[HlK4 0 0 4 a, b tit, &&<DT F TSr^LWS. 
012 (B) T«f^^^, TM401 0±{C^$nfc, V-yUf^ggS)© 
&4 0 0 3\Z<S£rLZ>mW)TFT «&U ^Tten^^STFTip^* 
;HTFT«0i) 4 2 0 lRZmm®4 0 0 2 iC^n^^ffiTFT 4 2 0 2 

15 

*«^JT«> IS1TFT42 0 1 IZtete&Ojjm-HtmZtLfzp^T^UMT 
FT^fcttnft^iTFT^t^n, MTFT4 2 0 2Cm©^ 
$ nfc n 5 1 * *^£> T F T &m ^ £ *13 . 

mm f t 4 2 o i sffliffl t f t 4 2 o 2 ±\z\tmmmmm wmm) 4 

20 3 0 1 «j5£$tt, -e©±l:iifflTFT4 2 02©HW >tm^(C^-T-5 

mrnnm mm) 420 3#«$n5. ®^m®4 2 0 3 £LT«tt*p&cD;*: 

25 ©Srffl^Tfc&K 

•^L-T> Hm«@4 2 0 3 0±i:ttiii4 3 0 2rt?«$n, i^^4 3 0 2 
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RUMS 4 2 0 3©±l:|Pg|S«$nTl^. CCDHPl&KfcVvr, SM 
m4 2 0 Z<D±.\Z\m%MA 2 0 4#J&£3tt*. %%M4 2 0 4«^©^# 

5 fgftJl4 2 0 4 0^*}Stt^O^»a*t>b<ttJfe*feft||f*ffl^n«A 
^. Sfc, 5B*Ji4 2 0 4O*jattjHfLaAJi, iE?Ltt3HI. fgftl, *?tft£JI 

10 H4 2 0 5*^S*l*. ft|4 2 0 5 <h^S4.2 0 4<DRW\Zftftt% 

*ft j $>mmmt}imisT&<z\£i)m$.v\,\ u-dx. %%m4 2 0 4*g** 
tz\m-tf7,n®nxKf&h, mm^mzmn^fs:^^mm4 2 0 

15 4 2 0 5 ttjffi£©*JE#4-A &*ITV>5. 

^±©j;p(3lt, mmmm (mm) 4203, 2 0 4Rim&4 2 0 

5^673:5^^4 3 0 3iiW&2tl&. J tLT9&ttt4 3 0 3£B5«fc3K:, 
«fi*K±fc«««*^$nT^*. ftttRtt. 56tt#P4 3 0 3 

20 4 0 0 5 att«aR»fcS«$nfc5ltiriiILiB«T*l5» MTFT4 2 0 2© 
y-*«*fc*ftWfcSa*SftTV**. 3lfrielLiB84 0 0 5 aliHP»4 0 0 
9£««40 0 l£0|ffl*S!), S^#€tt7^;UA4 3 0 0§^lTFPC4 0 

0 6^T*FPCffiS»4 3 0 1 ««wfc»«sn«. 
v— U >^#4 0 0 8 ibTtt, #:7X#> (^(:«Xr>k^W, 

^^yi'^tim FRP (Fiberglass -Reinfor 
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ced Plastics)!, PVF (j|?U F) 7w;PA, T 

it © v - h V >5 C 1 t> 7? * § . 
Tattn«tt6ftVi.>©«^fc:tt, ^7^, 75Z?yi7m, 'J XX 7^7 
£fc> 2 1 OiLTUg*^7JW>»f0Tgtt^*Ollil:, £ft 

10 7*U;k #U-r5H» ->U3>m PVB (#UtfX^7*« 

*L5S4&Jtfc$SLTi5<fc«>K:, 5"-»J >£f#4 0 0 8©»£4 0 0 l#J©ffi 
15 \ZB&4 0 0 7SgttTiIttl3lSfci»|5ifl / 55%S4 2 0 7 £IBg 
t£. ^LT, Kfitt«»*fcttlt**!ft*U5S^S4 2 0 7^ac«&3a:^ < k 
Dfl^/t-^4 2 0 8CJ;^T®ltttiISfcttii^®f L55^I4 2 
0 7ttMU 0 0 7i:§^nTV^„ fc*Da**/t-*f4 2 0 8«g©WHM 

20 SI4 2 0 7«ji$^v^^oTVi5. 

420 7 ZmiZZtH* %?tm?4 3 0 3©^»Jtt^. 

012 (o \zkt&5\z* mmnm^zoztfMi&znztmmiz. 
mm 005 a±\zmtz>&5\zmm&m4 203 a «$n§. 

m*mm&74)l&4 3 0 0}«i$7^ 7-4 3 0 0 a$tU^5. 
25 «S40 0 UFPC400 6t€iJIftSufP, £«4 0 0 1 ±©B«ftfi| 
4203atFPC4006±©FPCfflEi430 9ttt7^7-4 3 
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0 0a fc<koT*&tofcSM*3tt*. 

*mmm. nmtij&m 1 ~ 8 , %mm i ~ 4 teia^ts n ta^te 

<H»I5> 

5 f£?tm : T-*mwc%ytmw\t&%ytM-v&z>rzib. x^w fcit^, 

10 MS££fi <*-*- 5^*, ^^□>#^). y-h^A-v^-;m> 
y-Ai^fciiiffi^), iaei«fr*«AfciB«ff4SB Digital 

Versatile Disc (DVD) i§©iE«fr£:S£U ^©It^b^ST^X^W 

v>. *n<bm=f'®&o)mwm*w 2 2 £7*1-. 

H 2 2 (A) tefgftgfiT'fe 9, t#200 L 38f ft 2002, 200 
3, 7>tr-#-SB2 0 0 4, bfT^Afcflff 2 0 0 5<f*^tT. *%HJ0%^« 
«^^S52 0 0 3fcfflVi5^i^T?**. *fc*f6^fc«fc0» 02 2 (A) tC^f 

02 2 (B) Ht^^^*^5T?*D, ##2 10 1, ^8B2 10 2, 
10 3, iMMr-2 10 4, n«»l«#-h2 1 0 5, :>*y:*-2 1 0 
25 6«&&£*T. #»9!©»ft£«KJ3tf*W2 1 0 2fcfflVi*Ct3^T**. £fc#fg 
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SIGNAL LINE DRIVE CIRCUIT AND LIGHT EMITTING DEVICE AND DRIVING 

METHOD THEREFOR 

Technical Field 

The present invention relates to a technique of a signal 
line driver circuit. Further, the present invention relates to 
a light emitting device including the signal line driver circuit. 

Background Art 

Recently, display devices for performing image display are 
being developed. Liquid crystal display apparatus that perform 
image display by using a liquid crystal device are widely used 
as display apparatus because of advantages of high image quality, 
thinness, lightweight, and the like. 

In addition, light emitting apparatus using self -light 
emitting devices as light emitting devices are recently being 
developed. The light emitting apparatus has characteristics of, 
for example , a high response speed suitable for motion image display , 
low voltage, and low power consumption, in addition to advantages 
of existing liquid crystal display apparatus, and thus, attracts 
a great deal of attention as the next generation display. 

As gradation representation methods used in displaying a 
multi- gradation image on a light emitting apparatus, an analog 
gradation method and a digital gradation method are given. The 
former analog gradation method is a method in which the gradation 
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is obtained by conducting analog control of the magnitude of a 
current that flows to a light emitting device . The latter digital 
gradation method is a method in which the light emitting device 
is driven only in two states thereof: an ON state (state where 
the luminance is substantially 100%) and an OFF state (state where 
the luminance is substantially 0%). In the digital gradation 
method, since only two gradations can be displayed, a method 
configured by combining the digital gradation method and a 
different method to display multi-gradation images has been 
proposed. 

When classification is made based on the type of a signal 
that is input to pixels, a voltage input method and a current 
input method are given as pixel-driving methods. The former 
voltage input method is a method in which: a video signal (voltage) 
that is input to a pixel is input to a gate electrode of a driving 
element; and the driving element is used to control the luminance 
of a light emitting device. The latter current input method is 
a method in which the set signal current is flown to a light emitting 
device to control the luminance of the light emitting device. 

Hereinafter, referring to Fig. 16(A), a brief description 
will be made of an example of a circuit of a pixel in a light 
emitting apparatus employing the voltage input method and a driving 
method thereof. The pixel shown in Fig. 16(A) includes a signal 
line 501, a scanning line 502, a switching TFT 503, a driving 
TFT 504, a capacitor device 505, a light emitting device 506, 
and power sources 507 and 508. 

When the potential of the scanning line 502 varies, and 
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the switching TFT 503 is turned ON, a video signal that has been 
input to the signal line 501 is input to a gate electrode of the 
driving TFT 504. According to the potential of the input video 
signal , a gate- source voltage of the driving TFT 504 is determined, 
and a current flowing between the source and the drain of the 
driving TFT 504 is determined. This current is supplied to the 
light emitting device 506 , and the light emitting device 506 emits 
light . 

As a semiconductor device for driving the light emitting 
device, a polysilicon transistor is used. However, the 
polysilicon transistor is prone to variation in electrical 
characteristics, such as a threshold value and an ON current, 
due to defects in a grain boundary. In the pixel shown in Fig. 
16(A), if characteristics of the driving TFT 504 vary in units 
of the pixel, even when identical video signals have been input, 
the magnitudes of the corresponding drain currents of the driving 
TFTs 504 are different . Thus , the luminance of the light emitting 
device 506 varies. 

To solve the problems described above, a desired current 
may be input to the light emitting device, regardless of the 
characteristics of the TFTs for driving the light emitting device. 
From this viewpoint, the current input method has been proposed 
which can control the magnitude of a current that is supplied 
to a light emitting device regardless of the TFT characteristics . 

Next, referring to Figs. 16(B) and 17, a brief description 
will be made of a circuit of a pixel in a light emitting apparatus 
employing the current input method and a driving method thereof. 
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The pixel shown in Fig. 16(B) includes a signal line 601, first 
to third scanning lines 602 to 604 , a current line 605, TFTs 606 
to 609, a capacitor device 610, and a light emitting device 611. 
A current source circuit 612 is disposed to each signal line (each 
column) . 

Operations of from video signal-writing to light emission 
will be described by using Fig. 17. In Fig. 17, reference numerals 
denoting respective portions conform to those shown in Fig. 16. 
Figs. 17(A) to 17(C) schematically show current paths . Fig. 17(D) 
shows the relationship between currents flowing through 
respective paths during a write of a video signal, and Fig. 17(E) 
shows a voltage accumulated in the capacitor device 610 also during 
the write of a video signal, that is, a gate-source voltage of 
the TFT 608. 

First, a pulse is input to the first and second scanning 
lines 602 and 603 to turn the TFTs 606 and 607 ON. A signal current 
flowing through the signal line 601 at this time will be referred 
to as Idata- As shown in Fig. 17(A) , since the signal current I data 
is flowing through the signal line 601, the current separately 
flows through current paths I 1 and I 2 in the pixel. Fig. 17(D) 
shows the relationship between the currents. Needless to say, 
the relationship is expressed as I data = Ii + I 2 - 

The moment the TFT 606 is turned ON, no charge is yet 
accumulated in the capacitor device 610, and thus, the TFT 608 
is OFF. Accordingly, I 2 = 0 and I data = I x are established. In 
the moment, the current flows between electrodes of the capacitor 
device 610, and charge accumulation is performed in the capacitor 
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device 610. 

Charge is gradually accumulated in the capacitor device 
610, and a potential difference begins to develop between both 
the electrodes (Fig. 17(E)). When the potential difference of 
both the electrodes has reached V th (point A in Fig. 17(E)) , the 
TFT 608 is turned ON, and I 2 occurs. As described above, since 
Idata = Ii + I 2 is established, while Ii gradually decreases, the 
current keeps flowing, and charge accumulation is continuously 
performed in the capacitor device 610. 

In the capacitor device 610, charge accumulation continues 
until the potential difference between both the electrodes, that 
is , the gate- source voltage of the TFT 608 reaches a desired voltage . 
That is, charge accumulation continues until the voltage reaches 
a level at which the TFT 608 can allow the current I data to flow. 
When charge accumulation terminates (B point in Fig. 17(E) ) , the 
current I x stops flowing. Further, since the TFT 608 is fully 
ON, I data = l 2 is established (Fig. 17(B)). According to the 
operations described above, the operation of writing the signal 
to the pixel is completed. Finally, selection of the first and 
second scanning lines 602 and 603 is completed, and the TFTs 606 
and 607 are turned OFF. 

Subsequently, a pulse is input to the third scanning line 
604, and the TFT 609 is turned ON. Since VGS that has been just 
written is held in the capacitor device 610, the TFT 608 is already 
turned ON, and a current identical to I data flows thereto from 
the current line 605. Thus, the light emitting device 611 emits 
light. At this time, when the TFT 608 is set to operate in a 
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saturation region, even if the source-drain voltage of the TFT 
608 varies, a light emitting current I E l flowing to the light 
emitting device 611 flows continuously. 

As described above, the current input method refers to a 
method in which the drain current of the TFT 609 is set to have 
the same current value as that of the signal current I dat a set 
in the current source circuit 612, and the light emitting device 
611 emits light with the luminance corresponding to the drain 
current. By using the thus structured pixel, influence of 
variation in characteristics of the TFTs constituting the pixel 
is suppressed, and a desired current can be supplied to the light 
emitting device. 

Incidentally, in the light emitting apparatus employing 
the current input method, a signal current corresponding to a 
video signal needs to be precisely input to a pixel. However, 
when a signal line driver circuit (corresponding to the current 
source circuit 612 in Fig. 16) used to input the signal current 
to the pixel is constituted by polysilicon transistors , variation 
in characteristics thereof occurs , thereby also causing variation 
in characteristics of the signal current. 

That is, in the light emitting apparatus employing the 
current input method, variation in characteristics of TFTs 
constituting the pixel and the signal line driver circuit need 
to be suppressed. However, while the influence of variation in 
characteristics of the TFTs constituting the pixel can be 
suppressed by using the pixel having the structure of Fig. 16(B) , 
suppression of the influence of variation in characteristics of 
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the TFTs constituting the signal line driver circuit is difficult . 

Hereinafter, using Fig, 18, a brief description will be 
made of the structure and operation of a current source circuit 
disposed in the signal line driver circuit that drives the pixel 
employing the current input method. 

The current source circuit 612 shown in Figs. 18(A) and 
18(B) corresponds to the current source circuit 612 of Fig. 16(B) . 
The current source circuit 612 includes constant current sources 
555 to 558 . The constant current sources 555 to 558 are controlled 
by signals that are input via respective terminals 551 to 554. 
The magnitudes of currents supplied from the constant current 
sources 555 to 558 are different from one another, and the ratio 
thereof is set to 1 : 2 : 4 : 8. 

Fig. 18(B) shows a circuit structure of the current source 
circuit 612, in which the constant current sources 555 to 558 
shown therein correspond to transistors . The ratio of ON currents 
of the transistors 555 to 558 is set to 1 : 2 : 4 : 8 according 
to the ratio (1:2:4:8) of the value of L (gate length )/W (gate 
width). The current source circuit 612 then can control the 
current magnitudes at 2 4 = 16 levels. Specifically, currents 
having 16-gradation analog values can be output for 4-bit digital 
video signals. Note that the current source circuit 612 is 
constituted by polysilicon transistors , and is integrally formed 
with the pixel portion on the same substrate. 

As described above, conventionally, a signal line driver 
circuit incorporated with a current source circuit has been 
proposed (for example, refer to Non-patent Documents 1 and 2). 
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In addition, digital gradation methods include a method 
in which a digital gradation method is combined with an area 
gradation method to represent mult i - gradation images ( hereinafter , 
referred to as area gradation method) , and a method in which a 
digital gradation method is combined with a time gradation method 
to represent multi-gradation images (hereinafter, referred to 
as time gradation method) . The area gradation method is a method 
in which one pixel is divided into a plurality of sub-pixels, 
emission or non-emission is selected in each of the sub-pixels, 
and the gradation is represented according to a difference between 
a light emitting area and the other area in a single pixel. The 
time gradation method is a method in which gradation representation 
is performed by controlling the emission period of a light emitting 
device. To be more specific, one frame period is divided into 
a plurality of subf rame periods having mutually different lengths , 
emission or non-emission of a light emitting device is selected 
in each period, and the gradation is presented according to a 
difference in length of light emission time in one frame period. 
In the digital gradation method, the method in which a digital 
gradation method is combined with a time gradation method 
(hereinafter, referred to as time gradation method) is proposed. 
(For example, refer to Patent Document 1). 

[Non-patent Document 1] 

Reiji Hattori & three others , "Technical Report of Institute 
of Electronics, Information and Communication Engineers (iEICE)", 
ED 2001-8, pp. 7-14, "Circuit Simulation of Current Specification 
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Type Polysilicon TFT Active Matrix-Driven Organic LED Display" 
[Non-patent Document 2] 

Reiji H et al.; n AM-LCD'01 n , OLED-4, pp. 223-226 
[Patent Document 1] 

JP 2001-5426 A 

Summary of the Invention 

The above -described current source circuit 612 is set so 
that the ratio of ON- state currents of the transistors becomes 
1: 2: 4: 8 by designing L/W value. However, as for the transistors 
555-558, the factors of variation such as the gate length, the 
gate width and the film thickness of a gate insulating film, which 
are generated by the difference of fabricating steps and substrates 
to be used are piled up, and the variation is generated in the 
threshold value and mobility. Therefore, it is difficult to 
precisely make the ratio of ON- state currents of the transistors 
555-558 to be 1: 2: 4: 8 as it has been designed. Specifically, 
the variation of the values of currents for supplying to the pixels 
is generated depending upon the column. 

In order to precisely make the ratio of ON- state currents 
of the transistors 555-558 to be 1 : 2 : 4 : 8 as it has been designed, 
it is necessary to make all the characteristics of the current 
source circuits existing in the whole columns the same. 
Specifically, it is necessary to make all the characteristics 
of the transistors of the current source circuits that signal 
line drive circuit has the same, however, it is very difficult 
to realize it. 
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The present invention has been carried out by considering 
the above -described problems, the present invention provides a 
signal line drive circuit capable of suppressing the influence 
of the characteristic variation of TFTs and supplying the desired 
signal current to the pixels. Furthermore, the present invention 
provides a light emitting apparatus capable of suppressing the 
influence of variation of the characteristics of TFTs which 
configure both a pixel and a drive circuit and supplying the desired 
signal current to a light emitting device which configures both 
of a pixel and a drive circuit by utilizing a pixel having a circuit 
configuration which has suppressed the influence of variation 
of the characteristics of TFTs. 

The present invention provides a signal line drive circuit 
having a new configuration in which an electric circuit (in the 
present specification, referred to as current source circuit) 
for suppressing the influence of variation of the characteristics 
of TFTs and passing the desired constant current has been provided . 
Furthermore, the present invention provides a light emitting 
apparatus equipped with the foregoing signal line drive circuit . 

The present invention provides a signal line drive circuit 
in which a current source circuit is disposed on each column (each 
signal line or the like). 

A signal line drive circuit of the present invention is 
set so that the predetermined signal current is supplied to a 
current source circuit disposed on each signal line (each column) 
using a constant current source for reference. A current source 
circuit set so as to supply the signal current has the ability 
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to pass the current in proportion to that of the constant current 
source for reference. As a result, the influence of variation 
of the characteristics of TFTs which configure the signal line 
drive circuit can be suppressed by utilizing the foregoing current 
source circuit . Then, in a signal line drive circuit of the present 
invention , a switch for determining whether or not a signal current 
set in a current source circuit is supplied to the pixel is 
controlled by a video signal. 

Specifically, in the case where it is necessary to pass 
a signal current in proportion to a video signal through a signal 
line, there is a switch for determining whether or not the signal 
current is supplied from the current source circuit to the signal 
line drive circuit, which is controlled by the video signal. 

It should be noted that in the present specification, the 
switch for determining whether or not the signal current is supplied 
from the current source circuit to the signal line drive circuit 
is defined to be referred to as a signal current control switch. 

It should be noted that the constant current source for 
reference might be integrally formed with the signal line drive 
circuit on the substrate. Or, as a current for reference, a certain 
current may be inputted from the exterior of the substrate using 
IC or the like. 

The outline of a signal line drive circuit of the present 
invention will be described below with reference to Figs . 1 and 
2. In Figs. 1 and 2, the signal line drive circuits around the 
three signal lines from i th column to (i+2)th column are shown. 

First, the case where it is necessary to pass the signal 
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current in proportion to that of the video signal through the 
signal line will be described below. 

In Fig. 1, as for a signal line drive circuit 403 , a current 
source circuit 420 is disposed on each signal line (each column) . 
The current source circuit 420 has a terminal a, a terminal b 
and a terminal c. A set point signal is inputted into the terminal 
a. The current (current for reference) is supplied from the constant 
current source for reference 109 , which is connected to the current 
line, to the terminal b. Moreover, the terminal c outputs a signal 
kept in the current source circuit 420 via a switch 101 (signal 
current control switch) outputs. Specifically, the current source 
circuit 420 is controlled by the set point signal inputted from 
the terminal a, current (current for reference) is supplied from 
the terminal b, and the current (signal current) in proportion 
to the relevant current (current for reference) is outputted from 
the terminal c. The switch 101 (signal current control switch) 
is disposed between the current source circuit 420 and the pixel, 
turning ON or OFF of the foregoing switch 101 (signal current 
control switch) is controlled by a video signal. 

Subsequently, a signal line drive circuit of the present 
invention having a configuration different from that of Fig. 1 
will be described below with reference to Fig. 2. In Fig. 2, in 
the signal line drive circuit 403, two or more current source 
circuits are disposed on each signal line (each column). Here, 
supposing that two current source circuits are disposed on each 
column, the current source circuit 420 has a first current source 
circuit 421 and a second current source circuit 422, a first current 
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source circuit 421 and a second current source circuit 422 have 
the terminals a-d. A set point signal is inputted into the terminal 
a. The current (current for reference) is supplied from the constant 
current source for reference 109 which is connected to the current 
line, to the terminal b. Moreover, the terminal c outputs a signal 
(signal current) kept in the first current source circuit 421 
and the second current source circuit 422 via the switch 101 ( signal 
current control switch) . A control signal is inputted from the 
terminal d. Specifically, the current source circuit 420 is 
controlled by a set point signal inputted from the terminal a 
and by a control signal inputted from the terminal d, the current 
(current for reference) is supplied from the terminal b, the current 
(signal current) in proportion to the relevant current (current 
for reference) is outputted from the terminal c. The switch 101 
(signal current control switch) is disposed between the current 
source circuit 420 and the pixel, and turning ON and OFF of the 
foregoing switch 101 (signal current control switch) are 
controlled by a video signal. 

It is defined that an operation for terminating writing 
of a signal current with respect to the current source circuit 
420 (an operation defining so that the current source circuit 
420 for setting the signal current by the current for reference 
can output the signal current ) is referred to as a setting operation 
and an operation for inputting the signal current into a pixel 
(operation that the current source circuit 420 outputs the signal 
current) is referred to as an input operation. In Fig. 2, since 
control signals inputted into the first current source circuit 
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421 and the second current source circuit 422 are different from 
each other, as for the first current source circuit 421 and the 
second current source circuit 422 , one performs a setting operation 
and the other performs an input operation, thereby capable of 
carrying out two operations on each column at the same time. 

It should be noted that a setting operation might be carried 
out during an optional time period at an optional timing, and 
optional times. That at what kind of timing the setting operation 
is carried out is capable of being optionally adjusted by a pixel 
configuration (current source circuit disposed in a pixel) and 
by configuration such as a current source circuit disposed in 
the signal line drive circuit. As for the number of times the 
setting operation is carried out, at least one time may be carried 
out at the time when the electric source is supplied to the signal 
line drive circuit and the operation is initiated. However, 
actually, since there are some cases where the acquired information 
is leaked by the setting operation, the setting operation may 
be again carried out when the good timing for acquiring the 
information comes again. 

Concerning with the signal line drive circuit shown in Fig. 
1 and 2, the case where the signal current in proportion to a 
video signal is supplied to the signal line has been described. 
However, the present invention is not limited to this . For example, 
the current may be supplied to another wiring different from the 
signal line. In this case, it is not necessary to dispose the 
switch 101 (signal current control switch). The case where the 
switch 101 is not disposed is shown in Fig. 29 concerning with 
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Fig, 1 and shown in Fig. 30 concerning with Fig. 2. In this case, 
the current is outputted into a current line for pixel and a video 
signal is outputted into a signal line. 

The present invention provides a signal line drive circuit 
which provides two shift registers (first and second shift 
register) . The first and second shift registers, one is a current 
source circuit, and the other is a circuit for controlling a video 
signal, that is, a circuit operated for displaying an image, it 
controls, for example, a latch circuit, a sampling switch and 
the switch 101 (signal current control switch) and the like. Then, 
an operation of the first and second shift registers is capable 
of being independently carried out, and necessarily, the setting 
operation of the current source circuit and the image displaying 
operation are capable of being independently carried out. Since 
the setting operation of the current source circuit is precisely 
carried out when the time is taken much, the configuration of 
the present invention in which the current source circuit and 
the latch circuit are capable of being independently operated 
is very effective. 

It should be noted that a shift register is configured with 
circuits such as a flip-flop circuit and a decoder circuit. In 
the case where the shift register is configured with a flip-flop 
circuit , usually a plurality of wirings are in turn selected from 
the first column to the final column. On the other hand, in the 
case where the shift register is configured with a decoder circuit 
or the like, a plurality of wirings are capable of being selected 
at random. The configuration of the shift register may be 
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appropriately selected according to the use. If a plurality of 
wirings can be selected at random, the setting signal is also 
capable of being outputted. Therefore, the setting operation of 
the current source circuit is also capable of being carried out 
not sequentially from the first column but at random. Then, in 
the case where there is a malfunction accompanying with the setting 
operation, it can be realized so that the malfunction is 
overshadowed . 

It should be noted that in the present invention, a TFT 
is capable of being applied by substituting it for a transistor 
using a usual single crystal, a transistor using SOI, an organic 
transistor or the like. 

Moreover, in the present invention, a light emitting 
apparatus includes a panel in which a pixel section having a light 
emitting device and a signal line drive circuit are sealed between 
the substrate and the cover material, a module in which IC or 
the like is mounted on the foregoing panel, a display or the like 
in the category. Specifically, a light emitting apparatus 
corresponds to the general term including a panel, a module, a 
display and the like. 

The present invention provides a signal line drive circuit 
having a current source circuit as described above. Furthermore, 
the present invention provides a light emitting apparatus capable 
of suppressing the influence of variation of the characteristics 
of the TFTs configuring both a pixel and a drive circuit and 
supplying the desired signal current I data to a light emitting 
device by utilizing a pixel of circuit configuration which is 
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not influenced by the characteristics of TFTs . 



Brief Description of the Drawings 

Fig. 1 is a view of a signal line driver circuit. 
Fig. 2 is a view of a signal line driver circuit. 
Fig. 3 is views of a signal line driver circuit (1-bit). 
Fig. 4 is a view of a signal line driver circuit (3 -bit). 
Fig. 5 is a view of a signal line driver circuit (3-bit). 
Fig. 6 is circuit diagrams of current source circuits. 
Fig. 7 is circuit diagrams of current source circuits. 
Fig. 8 is circuit diagrams of current source circuits. 
Fig. 9 is a timing chart. 
Fig. 10 is a timing chart. 
Fig. 11 is a timing chart. 

Fig . 12 is views of the appearance of a light emitting device . 
Fig. 13 is circuit diagrams of pixels of a light emitting 
device . 

Fig. 14 is explanatory views of a driving method. 
Fig. 15 is views of a light emitting device. 
Fig. 16 is circuit diagrams of pixels of a light emitting 
device . 

Fig. 17 is explanatory views of operations of a pixel of 
the light emitting device. 

Fig. 18 is views of a current source circuit. 

Fig. 19 is explanatory views of operations of a current 
source circuit . 

Fig. 20 is explanatory views of operations of a current 
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source circuit. 

Fig. 21 is an explanatory view of operations of a current 
source circuit. 

Fig. 22 is views of electronic devices to which the present 
invention is applied. 

Fig. 23 is a view of a signal line driver circuit (3 -bit) . 

Fig. 24 is a view of a signal line driver circuit (3 -bit) . 

Fig. 25 is a circuit diagram of a reference constant current 
source. 

Fig. 26 is a circuit diagram of a reference constant current 
source. 

Fig. 27 is a circuit diagram of a reference constant current 
source. 

Fig. 28 is a circuit diagram of a reference constant current 
source . 
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a view of a signal 


line driver circuit. 


Fig. 


31 


is 


circuit diagrams of 


current source circuits. 
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a decoder circuit. 
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a view of a shift register. 
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Fig. 
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is 


a view of 


a signal line driver circuit . 
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a signal line driver circuit . 
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a signal line driver circuit . 
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a signal line driver circuit. 
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a view of 


a signal line driver circuit. 
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a view of 


a signal line driver circuit. 
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a signal line driver circuit. 
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a view of 


a signal line driver circuit. 
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views of a 


i light emitting device. 


Fig. 


53 is circuit diagrams of a pixel of a light emitting 



device . 

Fig. 54 is a timing chart. 
Fig. 55 is a timing chart. 
Fig. 56 is a timing chart. 

Fig. 57 is a layout view of a current source circuit. 
Fig. 58 is a circuit diagram of a current source circuit. 

Best Mode for embodying the Invention 
Embodiment 1 

In this embodiment , a description will be made of a structure 
and an operation of a current source circuit 420 shown in Fig. 
1 provided to a signal line driver circuit of the present invention . 

The signal line driver circuit includes the current control 
source circuit 420, a shift register , and a latch circuit . Further , 
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the signal line driver circuit has the first shift register that 
controls the current source circuit 420 and the second shift 
register that controls the latch circuit etc. 

In the present invention, a setting signal input from a 
terminal a corresponds to a sampling pulse from a first shift 
register. That is, the setting signal in Fig. 1 corresponds to 
the sampling pulse supplied from the first shift register. The 
present invention performs setting of the current source circuit 
420 in accordance with the timing of the sampling pulse supplied 
from the first shift register. 

In the present invention, independent operations of the 
first shift register and the second shift register can be fully 
conducted by means of providing the first shift register that 
controls the current source circuit 420 and the second shift 
register that controls the latch circuit. That is, the first 
shift register can be operated at a low speed while the second 
shift register is operated at a high speed. Accordingly, it is 
possible that the setting of the current source circuit 420 spend 
as much as time as it is conducted precisely. 

Note that a shift register includes a flip-flop circuit, 
a decoder circuit , or the like . In the case where the shift register 
includes the flip-flop circuit , in general , a plurality of wirings 
are sequentially selected from the first column to the last column. 
On the other hand, in the case where the shift register includes 
the decoder circuit or the like, a plurality of wirings are 
sequentially selected from the first column to the last column 
or selected at random. The shift register may select properly 
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according to the usage. In the case of selecting the structure 
having a function capable of selecting a plurality of wirings 
at random, setting can be output randomly. Therefore, the setting 
operation of the current source circuit is not performed 
sequentially from the first column to the last column, and can 
be performed randomly. When the setting operation of the current 
source circuit can be performed at random as described above, 
in the case where there exists a defect accompanied with the setting 
operation of the current source circuit, the defect can be made 
inconspicuous . The shift register may select properly according 
to the usage. 

Note that a shift register has a structure including, for 
example, flip-flop circuits (FFs) in a plurality of columns. A 
clock signal (S-CLK) , a start pulse (S-SP) , and an inverted clock 
signal (S-CLKb) are input to the shift register, and signals 
serially output according to the timing of the input signals are 
referred to as sampling pulses. 

In Fig. 6(A), a circuit including switches 104, 105a, and 
106, a transistor 102 (n-channel type), and a capacitor device 
103 for retaining a gate-source voltage VGS of the transistor 
102 corresponds to the current source circuit 420. 

In the current source circuit 420, the switch 104 and the 
switch 105a are turned ON by a sampling pulse input via the terminal 
a. Then, a current (reference current) is supplied via the 
terminal b from the reference constant current source 109 
(hereinafter referred to as constant current source 109 ) connected 
to the current line, and a predetermined charge is retained in 
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the capacitor device 103 . The charge is retained in the capacitor 
device 103 until the current (reference current) flown from the 
constant current source 109 becomes identical with a drain current 
of the transistor 102. 

Then, the switches 104 and 105a are turned OFF by the signal 
input via the terminal a. As a result, since the predetermined 
charge is retained in the capacitor device 103, the transistor 
102 has a capability of flowing a current having a magnitude 
corresponding to the signal current I da ta . If the switch 101 ( signal 
current control switch) and the switch 106 are turned into a 
conductive state, a current flows to a pixel connected to the 
signal line via the terminal c. At this time, since the gate 
voltage of the transistor 102 is set to a predetermined gate voltage 
by the capacitor device 103, a drain current corresponding to 
the signal current I data flows to the drain region of the transistor 
102. Thus, the magnitude of the current input to the pixel can 
be controlled without being influenced by the variation in 
characteristics of the transistors constituting the signal line 
driver circuit. 

Note that, in the case where the switch 101 (signal current 
control switch) is not arranged, when the switch 116 is turned 
into a conductive state, a current is supplied to the pixel 
connected to the signal line via the terminal c. 

The connection structure of the switches 104 and 105a is 
not limited to the structure shown in Fig. 6(A). For example, 
the structure may be such that: one of terminals of the switch 
104 is connected to the terminal b, and the other terminal is 
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connected to the gate electrode of the transistor 102; and one 
of terminals of the switch 105a is connected to the terminal b 
via the switch 104, and the other terminal is connected to the 
switch 106. The switch 104 and the switch 105a are controlled 
by the signal inputted from the terminal a. 

Alternatively, the switch 104 may be arranged between the 
terminal b and the gate electrode of the transistor 102, and the 
switch 105a may be arranged between the terminal b and the switch 
116. Incidentally, referring to Fig. 31(A), switches may be 
arranged such that the connection is structured as shown in Fig. 
31 (Al) in the setting operation, and the connection is structured 
as shown in Fig. 31 (A2) in the input operation. The number of 
switches and the number of wirings, which are arranged in the 
current source circuit and the connection are not particularly 
limited. 

In the current source circuit 420 of Fig. 6(A), the operation 
for setting the signal (setting operation) cannot be performed 
simultaneously with the operation for inputting the signal (input 
operation) to the pixel. 

Referring to Fig. 6(B), a circuit including a switch 124, 
a switch 125, a transistor 122 (n-channel type), a capacitor device 
123 for retaining a gate-source voltage VGS of the transistor 
122, and a transistor 126 (n-channel type) corresponds to the 
current source circuit 420. 

The transistor 126 functions as either a switch or a part 
of a current source transistor. 

In the current source circuit 420, the switch 124 and the 
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switch 125 are turned ON by a sampling pulse input via the terminal 
a. Then, a current (reference current) is supplied via the 
terminal b from the constant current source 109 connected to the 
current line, and a predetermined charge is retained in the 
capacitor device 123. The charge is retained until the current 
(reference current) flown from the constant current source 109 
becomes identical with a drain current of the transistor 122. 
Note that, when the switch 124 is turned ON, since a gate-source 
voltage VGS of the transistor 126 is set to 0 V, the transistor 
126 is turned OFF. 

Subsequently, the switches 124 and 125 are turned OFF. As 
a result, since the predetermined charge is retained in the 
capacitor device 123 , the transistor 122 has a capability of flowing 
a current having a magnitude corresponding to that of the signal 
current I da ta. If the switch 101 (signal current control switch) 
is turned into the conductive state, a current flows to a pixel 
connected to the signal line via the terminal c. This is because 
the gate voltage of the transistor 122 is set at a predetermined 
gate voltage by the capacitor device 123 , and thus , a drain current 
corresponding to the signal current I da ta flows to the drain region 
of the transistor 122. Therefore, the magnitude of the current 
that is input to the pixel can be controlled without being 
influenced by the variation in characteristics of the transistors 
constituting the signal line driver circuit. 

Note that, when the switches 124 and 125 have been turned 
OFF, a gate and a source of the transistor 126 do not have the 
same potential. As a result, since the charge retained in the 
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capacitor device 123 is distributed also to the transistor 126, 
and the transistor 126 is automatically turned ON. Here, the 
transistors 122 and 126 are connected in series, and the gates 
thereof are connected to each other . Accordingly , the transis tors 
122 and 126 each serve as a multi-gate transistor. That is, a 
gate length L of the transistor varies between the setting operation 
and the input operation. Therefore, the value of the current 
supplied from the terminal b at the time of the setting operation 
can be made larger than the value of the current supplied from 
the terminal c at the time of the input operation. Thus, various 
loads (such as wiring resistances and cross capacitances ) disposed 
between the terminal b and the reference constant current source 
can be charged even faster. Consequently, the setting operation 
can be completed quickly. In the case where the switch 101 ( signal 
current control switch) is not arranged, when the switch 126 is 
turned into the conductive state, a current flows via the terminal 
c to the pixel connected to the signal line. 

Further , the number of switches and the number of wirings , 
which are arranged in the current source circuit , and the connection 
are not particularly limited. Specifically, referring to Fig. 
31(B) , wirings and switches may be arranged such that the connection 
is structured as shown in Fig. 31 (Bl) in the setting operation, 
and the connection is structured as shown in Fig. 31 (B2) in the 
input operation. In particular, in Fig. 31 (C2) , it is sufficient 
that the charge accumulated in a capacitor device 107 does not 
leak. 

In the current source circuit 420 of Fig. 6(A), the operation 
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for setting the signal (setting operation) cannot be performed 
simultaneously with the operation for inputting the signal (input 
operation) to the pixel. 

Referring to Fig. 6 (C) , a circuit including a switch 108, 
a switch 110, transistors 105b and 106 (n-channel type), and a 
capacitor device 107 for retaining gate-source voltages VGS of 
the transistors 105b and 106 corresponds to the current source 
circuit 420. 

In the current source circuit 420, the switch 108 and the 
switch 110 are turned ON by a sampling pulse input via the terminal 
a. Then, a current (reference current) is supplied via the 
terminal b from the constant current source 109 connected to the 
current line, and a predetermined charge is retained in the 
capacitor device 107. The charge is retained until the current 
(reference current) flown from the constant current source 109 
becomes identical with a drain current of the transistor 105b. 
At this time, since the gate electrodes of the transistor 105b 
and of the transistor 106 are connected to each other, the gate 
voltages of the transistor 105b and the transistor 106 are retained 
by the capacitor device 107. 

Then, the switches 108 and 110 are turned OFF by a signal 
input via the terminal a. At this time, since the predetermined 
charge is retained in the capacitor device 107, the transistor 
106 has a capability of flowing a current having a magnitude 
corresponding to that of the current (reference current). If 
the switch 101 (signal current control switch) is turned to the 
conductive state, a current flows to a pixel connected to the 
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signal line via the terminal c. This is because the gate voltage 
of the transistor 106 is set to a predetermined gate voltage by 
the capacitor device 107, and thus, a drain current corresponding 
to the current (reference current) flows to the drain region of 
the transistor 106. Thus, the magnitude of the current input 
to the pixel can be controlled without being influenced by the 
variation in characteristics of the transistors constituting the 
signal line driver circuit. 

Note that, in the case where the switch 101 (signal current 
control switch) is not arranged, a current flows to the pixel 
connected to the signal line via the terminal c. 

At this time, characteristics of the transistor 105b and 
the transistor 106 need to be the same to cause the drain current 
corresponding to the signal current I dat a to flow precisely to 
the drain region of the transistor 106. To be more specific, 
values such as mobility and thresholds of the transistors 105b 
and 106 need to be the same. In addition, in Fig. 6(C) , the value 
of W/L of each of the transistors 105b and 106 may be arbitrarily 
set, and a current proportional to the current supplied from the 
constant current source 109 may be supplied to the pixel. 

Further, the value of W/L of the transistor 105b or the 
transistor 106 that is connected to the constant current source 
109 is set high, whereby the write speed can be increased by 
supplying a large current from the constant current source 109. 

Note that, with the current source circuit 420 shown in 
Fig. 6(C), the setting operation for conducting setting to make 
the current source circuit have a capability of flowing a signal 
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current can be performed simultaneously with the input operation 
for inputting the signal current to the pixel. 

The current source circuit 420 shown in each of Figs. 6(D) 
and 6(E) has the same structure as that of the current source 
circuit of Fig, 6(C) , except for the connection of the switch 
110. In addition, since the operation of the current source 
circuit 420 of each of Figs .6(D) and 6(E) conforms to the operation 
of the current source circuit 420 of Fig. 6(C) , a description 
thereof will be omitted here. 

Note that, the number of switches and the connection 
structure are not particularly limited . Specifically , referring 
to Fig. 31(C), wirings and switches may be arranged such that 
the connection is structured as shown in Fig. 31 (CI) in the setting 
operation, and the connection is structured as shown in Fig. 31 (C2) 
in the input operation. In particular, in Fig. 31(C2), it is 
sufficient that the charge held in the capacitor device 107 does 
not leak. The number of wirings, the number of switches, and 
the connection structures are not particularly limited. 

Referring to Fig. 32(A) , a circuit including switches 195b, 
195c, 195d, and 195f , a transistor 195a, and a capacitor device 
195e corresponds to the current source circuit. In the current 
source circuit shown in Fig. 32(A), the switches 195b, 195c, 195d, 
and 195f are turned ON by a signal input via the terminal a. Then, 
a current is supplied via the terminal b from the constant current 
source 109 connected to the current line. A predetermined charge 
is retained in the capacitor device 195e until the signal current 
supplied from the constant current source 109 becomes identical 
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with a drain current of the transistor 195a. 

Then, the switches 195b, 195c, 195d, and 195f are turned 
OFF by the signal input via the terminal a. At this time, since 
the predetermined charge is retained in the capacitor device 195e , 
the transistor 195a has a capability of flowing a current having 
a magnitude corresponding to that of the signal current. This 
is because the gate voltage of the transistor 195a is set to a 
predetermined gate voltage by the capacitor device 19 5e , and thus , 
a drain current corresponding to a current (reference current) 
flows to the drain region of the transistor 195a. In this state, 
a current is supplied to the outside via the terminal c. Note 
that, in the current source circuit shown in Fig. 32(A), the 
operation for setting the current source circuit to have a 
capability of flowing a signal current cannot be performed 
simultaneously with the input operation for inputting the signal 
current to the pixel. Incidentally, when a switch controlled 
by the signal input via the terminal a is ON, and also, when a 
current is controlled not to flow from the terminal c, the terminal 
c needs to be connected to another wiring of the other potential. 
Assuming that the wiring potential is represented by Va, Va may 
have any value as long as Va is a potential sufficient to flow 
a current flowing from the terminal b as it is. A power supply 
voltage Vdd may be adopted as an example. 

Note that, the number of switches, and the connection are 
not particularly limited . Specifically , referring to Figs . 32(B) 
and 32(C), wirings and switches may be arranged such that the 
connection is structured as shown in either Fig. 32 (Bl) or 32 (CI) 
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in the setting operation, and the connection is structured as 
shown in either Fig. 32 (B2) or 32 (C2) in the input operation. 
The number of wirings , the number of switches , and the connection 
structures are not particularly limited. 

Further, in the current source circuits 420 of Figs. 6(A) 
and 6(C) to 6(E), the current-flow directions (directions from 
the pixel to the signal line driver circuit) are the same. The 
conductivity type of each of the transistors 102, 105b, and 106 
may be of p-channel type. 

Fig. 7(A) shows a circuit diagram in which the current -flow 
direction (direction from the pixel to the signal line driver 
circuit) is the same, and the transistor 102 shown in Fig. 6(A) 
is set to be of p-channel type. In Fig. 6(A) , with the capacitor 
device arranged between the gate and the source, even when the 
source potential varies , the gate -source voltage can be maintained. 
Further, Figs. 7(B) to 7(D) show circuit diagrams in which the 
current-flow directions (directions from the pixel to the signal 
line driver circuit) are the same, and the transistors 105b and 
106 shown in Figs. 6(C) to 6(D) are set to be of p-channel type. 

Fig. 33(A) shows a case where the transistor 195a is set 
to be of p-channel type in the structure of Fig. 32. Fig. 33(B) 
shows a case where the transistors 122 and 126 are set to be of 
p-channel type in the structure of Fig. 6(B). 

Referring to Fig. 35, a circuit including switches 104 and 
116, a transistor 102, a capacitor device 103, and the like 
corresponds to the current source circuit. 

Fig. 35(A) corresponds to the circuit of Fig. 6(A) which 
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is partly modified. In the current source circuit of Fig. 35(A) , 
the transistor gate width W varies between the setting operation 
of the current source and the input operation. Specifically, 
the connection is structured as shown in Fig. 35(B) in the setting 
operation while the connection is structured as shown in Fig. 
35(C) in the input operation. Thus, the gate width W differs. 
Therefore, the value of the current supplied from the terminal 
b at the time of the setting operation can be made larger than 
the value of the current supplied from the terminal c at the time 
of the input operation. Thus, various loads (such as wiring 
resistances and cross capacitances) disposed between the terminal 
b and the reference constant current source can be charged even 
faster. Consequently, the setting operation can be completed 
quickly. 

Note that. Fig. 35 shows the circuit of Fig. 6(A) which 
is partly modified. In addition, the circuit can be easily applied 
to, for example, other circuits shown in Fig. 6 and to the circuits 
shown in Fig. 7, Fig. 32, Fig. 33, Fig. 34, and the like. 

Note that, in each of the current source circuits shown 
in Figs. 6,7, and 32, a current flows from the pixel to the signal 
line driver circuit. However, the current not only flows from 
the pixel to the signal line driver circuit, but also may flow 
from the signal line driver circuit to the pixel. The direction 
of the current flow depends on the pixel structure. In the case 
where the current flows from the signal line driver circuit to 
the pixel, Vss (low potential power source) may be changed to 
Vdd (high potential power source) , and the transistors 102, 105b, 
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106 , 122, and 126 may be set to be of p-channel type in Fig. 6. 
Also in Fig. 7 , Vss may be changed to Vdd, and the transistors 
102, 105b, and 106 may be of n-channel type. 

Note that, in all the current source circuits described 
above, the arranged capacitor device may not be arranged by being 
substituted by, for example, a gate capacitance of a transistor. 

In the circuits of Figs. 7(A) to 7(D) and 33(A) and 33(B), 
wirings and switches may be arranged such that the connection 
is structured as shown in Figs. 34 (Al) to 34 (Dl) in the setting 
operation, and the connection is structured as shown in Figs. 
34 (A2) to 34 (D2) in the input operation. The number of switches 
and the number of wirings are not particularly limited. 

Hereinafter, a description will be made in detail regarding 
the operations of the current source circuits of Figs. 6(A) , 7(A) , 
6(C) to 6(E), and 7(B) to 7(D). To begin with, the operations 
of the current source circuits of Figs. 6(A) and 7(A) will be 
described with reference to Fig. 19. 

Figs. 19(A) to 19(C) schematically show paths of a current 
flowing among circuit elements. Fig. 19(D) shows the relationship 
between the current flowing through each path and the time in 
writing the signal current to the current source circuit. Fig. 
19(E) shows the relationship between the voltage accumulated in 
a capacitor device 16, that is, the gate-source voltage of a 
transistor 15, and the time in writing the signal current to the 
current source circuit. In the circuit diagrams of Figs. 19(A) 
to 19(C) , numeral 11 denotes a reference constant current source 
(hereinafter referred to as constant current source), switches 
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12 to 14 each are a semiconductor device having a switching function , 
numeral 15 denotes a transistor, numeral 16 denotes a capacitor 
device, and numeral 17 denotes a pixel. Further, the circuit 
including the switch 14, the transistor 15, and the capacitor 
device 16 corresponds to a current source circuit 20. In Fig. 
19A, outgoing lines and symbols are illustrated. In Fig. 19B, 
19C, the outgoing lines and symbols conform to Fig. 19A so that 
the description thereof will be omitted. 

A source region of the transistor 15 is connected to Vss, 
and a drain region thereof is connected to the constant current 
source 11. One of electrodes of the capacitor device 16 is 
connected to Vss (the source of the transistor 15) , and the other 
electrode is connected to the switch 14 (the gate of the transistor 
15). The capacitor device 16 plays a role of holding the 
gate-source voltage of the transistor 15. 

The pixel 17 is formed of a light emitting device , a transistor , 
or the like . The light emitting device includes an anode , a cathode , 
and a light emitting layer sandwiched between the anode and the 
cathode. In this specification, the cathode is referred to as 
the opposite electrode when the anode is used as a pixel electrode, 
and the anode is referred to as the opposite electrode when the 
cathode is used to as a pixel electrode. The light emitting layer 
can be formed of a known light emitting material. Further, the 
light emitting layer has two structures: a single layer structure 
and a laminate structure, and any one of the structures may be 
used. Luminescence in the light emitting layer includes light 
emission (fluorescence) in returning from a singlet excited state 
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to a normal state and light emission ( phosphorescence ) in returning 
from a triplet excited state to a normal state. Either one or 
both of the two types of light emission may be used. Further, 
the light emitting layer is formed of a known material such as 
an organic material or an inorganic material. 

In practice, the current source circuit 20 is provided in 
the signal line driver circuit. A current corresponding to the 
signal current flows via, for example, a circuit element included 
in the signal line or the pixel, from the current source circuit 
20 provided in the signal line driver circuit. However, since 
Fig. 19 is a diagram for briefly explaining the outline of the 
relationship among the constant current source 11, the current 
source circuit 20, and the pixel 17, a detailed illustration of 
the structure is omitted. 

First, an operation (setting operation) of the current 
source circuit 20 for retaining the signal current I dat a will be 
described by using Figs. 19 ( A) and 19 (B ) . Referring to Fig. 19(A), 
the switches 12 and 14 are turned ON, and the switch 13 is turned 
OFF. The signal current is supplied from the constant current 
source 11, and flows to the current source circuit 20 from the 
constant current source 11. At this time, the current flows 
separately through current paths I x and I 2 in the current source 
circuit 20, as shown in Fig. 19(A). Fig. 19(D) shows the 
relationship. Needless to say, the relationship is expressed 

as I d ata = Ii + I 2 . 

The moment the current starts to flow from the constant 
current source 11, since no charge is held in the capacitor device 
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16, the transistor 15 is OFF. Accordingly, I 2 = 0 and I data = i x 
are established. 

Charge is gradually accumulated into the capacitor device 
16, and a potential difference begins to occur between both 
electrodes of the capacitor device 16 (Fig. 19(E)). When the 
potential difference between both the electrodes has reached V th 
(point A in Fig. 19(E)), the transistor 15 is turned ON, and I 2 
> 0 is established. As described above, since I dat a - Ii + I 2 , while 

11 gradually decreases, the current keeps flowing. Charge 
accumulation is continuously performed in the capacitor device 
16. 

The potential difference between both the electrodes of 
the capacitor device 16 serves as the gate -source voltage of the 
transistor 15 . Thus , charge accumulation in the capacitor device 
16 continues until the gate-source voltage of the transistor 15 
reaches a desired voltage, that is, a gate- source voltage that 
allows the transistor 15 to be flown with the current I data . When 
charge accumulation terminates (B point in Fig. 19(E) ) , the current 

1 2 stops flowing. Further, since the TFT 15 is fully ON, I data 
= I 2 is established (Fig. 19(B)). 

Next, an operation (input operation) for inputting the 
signal current I data to the pixel will be described by using Fig. 
19(C). In Fig. 19(C), the switch 13 is turned ON, and the switches 

12 and 14 are turned OFF. Since a predetermined charge is held 
in the capacitor device 16, the transistor 15 is ON. A current 
corresponding to the signal current flows to Vss via the switch 

13 and transistor 15, and a predetermined signal current I data 
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is supplied to the pixel. At this time, when the transistor 15 
is set to operate in a saturation region, even if the source-drain 
voltage of the transistor 15 varies , a constant current is supplied 
to the light emitting device. 

In the current source circuit 20 shown in Fig. 19, as shown 
in Figs. 19(A) to 19(C) , the operation is divided into an operation 
(setting operation; corresponding to Figs. 19(A) and 19(B)) for 
completing a write of the signal current Idata to the current source 
circuit 20, and an operation (input operation; corresponding to 
Fig. 19(C)) for inputting the signal current I data to the pixel). 
Then, in the pixel, a current is supplied to the light emitting 
device in accordance with the input signal current I da ta- 

The current source circuit 20 of Fig. 19 is not capable 
of performing the setting operation and the input operation 
simultaneously. In the case where the setting operation and the 
input operation need to be performed simultaneously, at least 
two current source circuits are preferably provided to each of 
a plurality of signal lines each of which is connected with a 
plurality of pixels and which are provided in a pixel portion. 
However, if the setting operation can be performed within a period 
during which the signal current I data is not input to the pixel, 
only one current source circuit may be provided for each signal 
line ( each column ) . 

Although the transistor 15 shown in each of Figs. 19(A) 
to 19(C) is of n- channel type, the transistor 15 may be of p-channel 
type, of course. A circuit diagram for the case where the 
transistor 15 is of p-channel type is shown in Fig. 19(F). 
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Referring to Fig. 19(F) , numeral 31 denotes a reference constant 
current source, switches 32 to 34 each are a semiconductor device 
having a switching function, numeral 35 denotes a transistor, 
numeral 36 denotes a capacitor device, and numeral 37 denotes 
a pixel. The circuit including the switch 34, the transistor 
35, and the capacitor device 36 corresponds to a current source 
circuit 24. 

The transistor 35 is of p-channel type. One of a source 
region and a drain region of the transistor 35 is connected to 
Vdd, and the other is connected to the constant current source 
31. One of electrodes of the capacitor device 36 is connected 
to Vdd, and the other electrode is connected to the switch 36. 
The capacitor device 36 plays a role of holding the gate- source 
voltage of the transistor 35. 

Operation of the current source circuit 24 of Fig. 19(F) 
is similar to the operation of the current source circuit 20 
described above, except for the current -flow direction, and thus , 
a description thereof will be omitted here. In the case of 
designing the current source circuit in which the polarity of 
the transistor 15 is changed without changing the current-flow 
direction, the circuit diagram of Fig. 7(A) may be referenced. 

Note that in Fig. 36, the current -flow direction is the 
same as in Fig. 19(F) , in which the transistor 35 is of n-channel 
type. The capacitor device 36 is connected between the gate and 
the source of the transistor 35. The source potential of the 
transistor 35 varies between the setting operation and the input 
operation. However, even when the source potential of the 
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transistor 35 varies, since the gate-source voltage is retained, 
the operation is normally implemented. 

Next, operations of the current source circuits shown in 
Figs. 6(C) to 6(E) and Figs. 7(B) to 7(D) will be described by 
using Figs. 20 and 21. Figs. 20(A) to 20(C) schematically show 
paths through which a current flows among circuit elements . Fig. 
20(D) shows the relationship between the current flowing through 
each path and the time in writing the signal current I data to the 
current source circuit . Fig . 20(E) shows the relationship between 
the voltage accumulated in a capacitor device 46, that is, the 
gate-source voltages of transistors 43 and 44, and the time in 
writing the signal current I data to the current source circuit. 
Further, in the circuit diagrams of Figs. 20(A) to 20(C) , numeral 
41 denotes a reference constant current source (hereinafter 
referred to as constant current source 41), a switch 42 is a 
semiconductor device having a switching function, numerals 43 
and 44 denote transistors, numeral 46 denotes a capacitor device, 
and numeral 47 denotes a pixel. The circuit including the switch 
42, the transistors 43 and 44, and the capacitor device 46 
corresponds to a current source circuit 25 . In Fig. 20A, outgoing 
lines and symbols are illustrated. In Fig. 20B, 20C, the outgoing 
lines and symbols conform to Fig. 20A so that the description 
thereof will be omitted. 

A source region of the n-channel transistor 43 is connected 
to Vss, and a drain region thereof is connected to the constant 
current source 41. A source region of the n-channel transistor 
44 is connected to Vss, and a drain region thereof is connected 
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to a terminal 48 of the pixel 47 . One of electrodes of the capacitor 
device 46 is connected to Vss (the sources of the transistors 
43 and 44), and the other electrode is connected to the gate 
electrodes of the transistors 43 and 44. The capacitor device 
46 plays a role of holding gate-source voltages of the transistor 
43 and the transistor 44, 

Note that, in practice, the current source circuit 25 is 
provided in the signal line driver circuit. A current 
corresponding to the signal current I data flows via, for example, 
a circuit element included in the signal line or the pixel, to 
the light emitting device from the current source circuit 25 
provided in the signal line driver circuit. However, since Fig. 
20 is a diagram for briefly explaining the outline of the 
relationship among the constant current source 41, the current 
source circuit 25, and the pixel 47, a detailed illustration of 
the structure is omitted. 

In the current source circuit 25 of Fig. 20, the sizes of 
the transistor 43 and the transistor 44 are important. 
Hereinafter, using different reference symbols, a case where the 
sizes of the transistors 43 and 44 are identical and a case where 
the sizes are mutually different will be described. Referring 
to Figs. 20(A) to 20(C), the case where the sizes of the transistors 
43 and 44 are mutually identical will be described by using the 
signal current Idata- The case where the sizes of the transistors 
43 and 44 are mutually different will be described by using a 
signal current I da tai and a signal current I data2 . Note that the 
sizes of the transistors 43 and 44 are determined using the value 
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of W (gate width) /L (gate length) of each transistor. 

First, the case where the sizes of the transistors 43 and 
44 are mutually identical will be described. To begin with, 
operation for retaining the signal current I data in the current 
source circuit 20 will be described by using Figs. 20(A) and 20(B). 
Referring to Fig. 20(A), when the switch 42 is turned ON, the 
signal current I da ta is set in the reference constant current source 
41, and flows from the constant current source 41 to the current 
source circuit 25. At this time, since the signal current I data 
is flowing from the reference constant current source 41, the 
current flows separately through current paths I x and I 2 in the 
current source circuit 25, as shown in Fig. 20(A). Fig. 20(D) 
shows the relationship at this time. Needless to say, the 
relationship is expressed as I data = I x + I 2 . 

The moment the current starts to flow from the constant 
current source 41, since no charge is yet accumulated in the 
capacitor device 46, the transistors 43 and 44 are OFF. 
Accordingly, I 2 = 0 and I data = I x are established. 

Then, charge is gradually accumulated into the capacitor 
device 46, and a potential difference begins to occur between 
both electrodes of the capacitor device 46 (Fig. 20(E)). When 
the potential difference of both the electrodes has reached V th 
(point A in Fig. 20(E)), the transistors 43 and 44 are turned 
ON, and I 2 > 0 is established. As described above, since I data 
= Ii + I2, while Ii gradually decreases, the current keeps flowing. 
Charge accumulation is continuously performed in the capacitor 
device 46. 
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The potential difference between both the electrodes of 
the capacitor device 46 serves as the gate- source voltage of each 
of the transistors 43 and 44. Thus, charge accumulation in the 
capacitor device 46 continues until the gate -source voltages of 
the transistors 43 and 44 each reach a desired voltage, that is, 
a gate- source voltage that allows the transistor 44 to be flown 
with the current I data (VGS) . When charge accumulation terminates 
(B point in Fig. 20(E)) , the current I 2 stops flowing. Further, 
since the transistors 43 and 44 are fully ON, I data = l 2 is established 
(Fig. 20(B)). 

Next, an operation for inputting the signal current I data 
to the pixel will be described by using Fig. 20(C). First, the 
switch 42 is turned OFF. Since predetermined charge is retained 
in the capacitor device 46, the transistors 43 and 44 are ON. 
A current identical with the signal current I data flows from the 
pixel 47. Thus, the signal current I data is input to the pixel. 
At this time , when the transistor 44 is set to operate in a saturation 
region, even if the source-drain voltage of the transistor 44 
varies, the current flowing in the pixel can be flown without 
variation. 

In the case of a current mirror circuit shown in Fig. 6(C) , 
even when the switch 42 is not turned OFF, a current can be flown 
to the pixel 47 by using the current supplied from the constant 
current source 41. That is, the setting operation for setting 
a signal for the current source circuit 20 can be implemented 
simultaneously with the operation (input operation) for inputting 
a signal to the pixel. 
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Next, a case where the sizes of the transistors 43 and 44 
are mutually different will be described. An operation of the 
current source circuit 25 is similar to the above -described 
operation, therefore, a description thereof will be omitted here. 
When the sizes of the transistors 43 and 44 are mutually different , 
the signal current Idatai set in the reference constant current 
source 41 is inevitably different from the signal current I d ata2 
that flows to the pixel 47. The difference therebetween depends 
on the difference between the values of W (gate width )/L (gate 
length) of the transistors 43 and 44. 

In general, the W/L value of the transistor 43 is preferably 
set larger than the W/L value of the transistor 44 . This is because 
the signal current I da tai can be increased when the W/L value of 
the transistor 43 is set large. In this case, when the current 
source circuit is set with the signal current I da tai, loads (cross 
capacitances, wiring resistances) can be charged. Thus, the 
setting operation can be completed quickly. 

The transistors 43 and 44 of the current source circuit 
25 in each of Figs. 20(A) to 20(C) are of n-channel type, but 
the transistors 43 and 44 of the current source circuit 25 may 
be of p-channel type. Here, Fig. 21 shows a circuit diagram in 
which the transistors 43 and 44 are of p-channel type. 

Referring to Fig. 21, numeral 41 denotes a constant current 
source, a switch 42 is a semiconductor device having a switching 
function, numerals 43 and 44 denote transistors (p-channel type) , 
numeral 46 denotes a capacitor device, and numeral 47 denotes 
a pixel. In this embodiment, the switch 42, the transistors 43 
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and 44, and the capacitor device 46 form an electric circuit 
corresponding to a current source circuit 26. 

A source region of the p-channel transistor 43 is connected 
to Vdd, and a drain region thereof is connected to the constant 
current source 41. A source region of the p-channel transistor 
44 is connected to Vdd, and a drain region thereof is connected 
to a terminal 48 of the pixel 47 . One of electrodes of the capacitor 
device 46 is connected to Vdd (source), and the other electrode 
is connected to the gate electrodes of the transistors 43 and 
44. The capacitor device 46 plays a role of holding gate-source 
voltages of the transistors 43 and 44. 

Operation of the current source circuit 24 of Fig. 21 is 
similar to that shown in each of Figs. 20(A) to 20(C) except for 
the current -flow direction, and thus, a description thereof will 
be omitted here. In the case of designing the current source 
circuit in which the polarities of the transistors 43 and 44 are 
changed without changing the current -flow direction, the circuit 
diagram of Fig. 7(B) may be referenced. 

In addition, the transistor polarity can be changed without 
changing the current-flow direction. This conforms to the 
operation illustrated in Fig. 36, so that a description thereof 
will be omitted here. 

In summary, in the current source circuit of Fig. 19, the 
current having the same magnitude as that of the signal current 
Idata set in the current source flows to the pixel . In other words , 
the signal current I da ta set in the constant current source is 
identical in value with the current flowing to the pixel. The 
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current is not influenced by variation in characteristics of the 
transistors provided in the current source circuit. 

In each of the current source circuits of Fig, 19 and Fig. 
6(B) , the signal current I da ta cannot be output to the pixel from 
the current source circuit in a period during which the setting 
operation is performed. Thus, two current source circuits are 
preferably provided for each signal line, in which an operation 
(setting operation) for setting a signal is performed to one of 
the current source circuits, and an operation (input operation) 
for inputting I da ta to the pixel is performed using the other current 
source circuit. 

Incidentally, in the case where the setting operation and 
the input operation are not performed at the same time, only one 
current source circuit may be provided for each column. The 
current source circuit of each of Figs. 32(A) and 33(A) is similar 
to the current source circuit of Fig. 19 , except for the connection 
and current -flow paths. The current source circuit of Fig. 35(A) 
is similar to the current source circuit of Fig. 19, except for 
the difference in magnitude between the current supplied from 
the constant current source and the current flowing from the current 
source circuit. The current source circuits of Figs. 6(B) and 
33(B) are similar to the current source circuit of Fig. 19, except 
for the difference in magnitude between the current supplied from 
the constant current source and the current flowing from the current 
source circuit. Specifically, in the structure of Fig. 35(A), 
only the gate width W of the transistor is different between the 
setting operation and the input operation; in the structure of 
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each of Figs. 6(B) and 33(B) , only the gate length L is different 
between the setting operation and the input operation; and others 
are similar to those of the structure of the current source circuit 
in Fig. 19. 

On the other hand, in each of the current source circuits 
of Figs. 20 and 21, the signal current I dat a set in the constant 
current source and the value of the current flowing to the pixel 
are dependent on the sizes of the two transistors provided in 
the current source circuit. In other words, the signal current 
Idata set in the constant current source and the current flowing 
to the pixel can be arbitrarily changed by arbitrarily designing 
the sizes (W (gate width) /L (gate length) ) of the two transistors 
provided in the current source circuit. However, output of 
precise signal current I da ta to the pixel is difficult in the case 
where variation is caused in the characteristics of the two 
transistors, such as threshold values and mobility. 

Further, in each of the current source circuits of Figs. 
20 and 21, the signal can be input to the pixel in the period 
during which the setting operation is performed. That is, the 
operation (setting operation) for setting the signal can be 
performed simultaneously with the operation (input operation) 
for inputting the signal to the pixel. Thus, unlike the current 
source circuit of Fig. 19, two current source circuits do not 
need to be provided in a single signal line. 

There are three general classifications for providing the 
current source circuit in the signal line driver circuit. First, 
the current source circuit of Fig. 19 is provided in each signal 
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line. Second, two current source circuits of Fig. 19 are provided 
in each signal line. And third, the current source lines of Figs . 
20 and 21 are formed in each signal lines. 

In one case among above three for providing one current 
source circuit of Fig. 19 in each signal line, the operation of 
the first shift register needs to be performed during the period 
that the second shift register is not operating. During other 
periods, the first shift register and the second shift register 
may be operated at same frequencies , and also operated at different 
frequencies. It results from the fact that the setting operation 
and the input operation can not be performed simultaneously in 
the case of providing the current source circuit of Fig. 19 in 
each signal line. When the second shift register is used when 
the input operation is performed, and the first shift register 
is used when the setting operation is performed. Namely, the 
first shift register can not perform during the period that the 
second shift register is operated, since the input operation is 
performed through that period. 

The present invention with the above structure can suppress 
the influence of variation in the TFT characteristics and supply 
a desired current to the outside. 

Embodiment 2 

The above has described that , for the current source circuit 
shown in Fig. 19 (or. Fig. 6(B), 33(B), 35(A), or the like), 
preferably, two current source circuits are provided for each 
signal line (each column), in which one of the current source 
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circuits is used to perform the setting operation, and the other 
current source circuit is used to perforin the setting operation. 
This is because the setting operation and the input operation 
cannot be performed simultaneously. In this embodiment, the 
structure and operation of either the first current source circuit 
421 or the second current source circuit 422 shown in Fig, 2 will 
be described with reference to Fig. 8. 

Note that the signal line driver circuit includes the current 
source circuit 420 , the shift register, the latch circuits, and 
the like. The signal line driver circuit of the present invention 
includes the first shift register that controls the current source 
circuit 420 and the second shift register that controls the latch 
circuit . 

In the present invention, a setting signal input from a 
terminal a corresponds to a sampling pulse supplied from a first 
shift register. That is, the setting signal in Fig. 2 corresponds 
to the sampling pulse supplied from the first shift register. 
The present invention performs setting of the current source 
circuit 420 in accordance with the timing of the sampling pulse 
supplied from the first shift register and the control line. 

In the present invention, independent operations of the 
first shift register and the second shift register can be fully 
conducted by means of providing the first shift register that 
controls the current source circuit 420 and the second shift 
register that controls the latch circuit. That is, the first 
shift register can be operated at a low speed while the second 
shift register is operated at a high speed. Accordingly, it is 
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possible that the setting of the current source circuit 420 spend 
as much as time as it is conducted precisely. 

Note that a shift register has a structure including, for 
example, flip-flop circuits (FFs) in a plurality of columns. A 
clock signal (S-CLK) , a start pulse (S-SP) , and an inverted clock 
signal (S-CLKb) are input to the shift register, and signals 
serially output according to the timing of the input signals are 
referred to as sampling pulses. 

Note that a shift register includes a flip-flop circuit, 
a decoder circuit , or the like . In the case where the shift register 
includes the flip-flop circuit , in general, a plurality of wirings 
are sequentially selected from the first column to the last column . 
On the other hand, in the case where the shift register includes 
the decoder circuit or the like, a plurality of wirings are 
sequentially selected from the first column to the last column 
or selected at random. The shift register may select properly 
according to the usage. In the case of selecting the structure 
having a function capable of selecting a plurality of wirings 
at random, setting can be output randomly. Therefore, the setting 
operation of the current source circuit is not performed 
sequentially from the first column to the last column, and can 
be performed randomly. When the setting operation of the current 
source circuit can be performed at random as described above, 
in the case where there exists a defect accompanied with the setting 
operation of the current source circuit, the defect can be made 
inconspicuous . The shift register may select properly according 
to the usage. 
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The current source circuit 420 is controlled by a setting 
signal input via the terminal a and a signal input via the terminal 
d, is supplied with a current ( reference current ) from the terminal 
b, and outputs a current proportional to the current (reference 
current) from the terminal c. 

Referring to Fig. 8(A), a circuit including switches 134 
to 139, a transistor 132 (n-channel type), and a capacitor device 
133 for retaining a gate-source voltage VGS of the transistor 
132 corresponds to the first current source circuit 421 or the 
second current source circuit 422. 

In the first current source circuit 421 or the second current 
source circuit 422, the switch 134 and the switch 136 are turned 
ON by the signal input via the terminal a. Further, the switch 
135 and the switch 137 are turned ON by the signal input from 
the control line via the terminal d. Then, a current (reference 
current ) is supplied via the terminal b from the reference constant 
current source 109 connected to the current line, and a 
predetermined charge is retained in the capacitor device 133. 
The charge is retained in the capacitor device 133 until the current 
(reference current) that flows from the constant current source 
109 becomes identical with a drain current of the transistor 132 . 

Subsequently, the switches 134 to 137 are turned OFF by 
the signals input through the terminals a and d. As a result, 
since the predetermined charge is retained in the capacitor device 
133, the transistor 132 has a capability of flowing a current 
having a magnitude corresponding to that of the signal current 
Idata- If the switch 101 ( signal current control switch) , the switch 
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138 , and the switch 139 are turned to the conductive state, current 
flows to a pixel connected to the signal line via a terminal c. 
At this time, since the gate voltage of the transistor 132 is 
maintained at a predetermined gate voltage by the capacitor device 
133, a drain current corresponding to the signal current I data 
flows to the drain region of the transistor 132. Thus, the 
magnitude of the current flown through the pixel can be controlled 
without being influenced by the variation in characteristics of 
the transistors constituting the signal line driver circuit. 

In the case where the switch 101 (signal current control 
switch) is not disposed, when the switches 138 and 139 are turned 
to the conductive state, current flows to the pixel connected 
to the signal line via the terminal c. 

Referring to Fig. 8(B), a circuit including switches 144 
to 147, a transistor 142 (n-channel type), a capacitor device 
143 for retaining a gate-source voltage VGS of the transistor 
142, and a transistor 148 (n-channel type) corresponds to the 
first current source circuit 421 or the second current source 
circuit 422. 

In the first current source circuit 421 or the second current 
source circuit 422, the switch 144 and the switch 146 are turned 
ON by the signal input via the terminal a. Further, the switch 
145 and the switch 147 are turned ON by the signal input from 
the control line via the terminal d. Then, a current (reference 
current) is supplied via the terminal b from the constant current 
source 109 connected to the current line, and a charge is retained 
in the capacitor device 143. The charge is retained in the 
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capacitor device 143 until the current (reference current) that 
is flown from the constant current source 109 becomes identical 
with a drain current of the transistor 142. When the switch 144 
and the switch 145 are turned ON, since a gate-source voltage 
VGS of the transistor 148 is set to 0 V, the transistor 148 is 
automatically turned OFF. 

Subsequently, the switches 144 to 147 are turned OFF by 
the signals input via the terminals a and d. As a result, since 
the predetermined charge is retained in the capacitor device 143 , 
the transistor 142 has a capability of flowing a current having 
a magnitude corresponding to that of the signal current. If the 
switch 101 (signal current control switch) is turned to the 
conductive state, current is supplied to a pixel connected to 
the signal line via the terminal c. At this time, the gate voltage 
of the transistor 142 is previously set to a predetermined gate 
voltage by the capacitor device 143, and a drain current 
corresponding to the signal current I dat a flows to the drain region 
of the transistor 142. Thus, the magnitude of the current flown 
through the pixel can be controlled without being influenced by 
the variation in characteristics of the transistors constituting 
the signal line driver circuit. 

When the switches 144 and 145 are turned OFF, a gate and 
a source of the transistor 142 do not have the same potential. 
As a result, since the charge retained in the capacitor device 
143 is distributed also to the transistor 148, and the transistor 
148 is automatically turned ON. Here, the transistors 142 and 
148 are coupled in series, and the gates thereof are connected 
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to each other. Therefore , the transistors 142 and 148 each operate 
as a multi-gate transistor. That is, a gate length L of the 
transistor differs between the setting operation and the input 
operation . Thus , the value of current supplied from the terminal 
b in the setting operation can be made larger than the value of 
current supplied from the terminal c in the input operation . Thus , 
various loads (such as wiring resistance and cross capacitance) 
disposed between the terminal b and the reference constant current 
source can be charged even faster. Consequently, the setting 
operation can be completed quickly. In the case where the switch 
101 (signal current control switch) is not disposed, when the 
switches 144 and 145 are turned OFF, current flows to the pixel 
connected to the signal line via the terminal c. 

Note that Fig. 8(A) corresponds to a structure in which 
the terminal d is added to the structure of Fig. 6(A) . Fig. 8(B) 
corresponds to a structure in which the terminal d is added to 
the structure of Fig. 6(B). Thus, the structures of Figs. 6(A) 
and 6(B) are added with switches arranged in series , thereby being 
modified to those of Figs. 8(A) and 8(B) each of which is added 
with the terminal d. The structure of the current source circuit 
shown in, for example. Fig. 6, 7, 33, 32, or 35 can be arbitrarily 
used by arranging two switches in series in the first current 
source circuit 421 or the second current source circuit 422. 

The structure in which the current source circuit 420 
including for each signal line the two current source circuits, 
namely, the first and second current source circuits 421 and 422, 
is shown in Fig. 2 . However, the present invention is not limited 
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to this. The number of current source circuits per one signal 
line is not particularly limited, and can be set arbitrarily. 
A plurality of current source circuits may be set such that constant 
current sources are provided corresponding thereto, and that 
signal currents are set to the current source circuits by the 
constant current sources. For example, three current source 
circuits 420 may be provided for each signal line. Then, a signal 
current may be set by different reference constant current sources 
109 for the respective current source circuits 420 . For example, 
it may be such that a 1-bit reference constant current source 
is used to set a signal current for one of the current source 
circuits 420, a 2 -bit reference constant current source is used 
to set a signal current for one of the current source circuits 
420, and a 3-bit reference constant current source is used to 
set a signal current for one of the current source circuits 420. 
Thus, 3-bit display can be performed. 

The present invention with the above structure can suppress 
the influence of variation in TFT characteristics and supply a 
desired current to the outside. 

This embodiment may be arbitrarily combined with Embodiment 

1. 

Embodiment 3 

In this embodiment , the structure of a light emitting device 
including the signal line driver circuit of the present invention 
will be described using Fig. 15. 

Referring to Fig. 15(A) , the light emitting device includes 
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a pixel portion 402 including a plurality of pixels arranged in 
matrix on a substrate 401 , and includes a signal line driver circuit 

403 and first and second scanning line driver circuits 404 and 
405 in the periphery of the pixel portion 402. While the signal 
line driver circuit 403 and the two scanning line driver circuits 

404 and 405 are provided in Fig. 15(A), the present invention 
is not limited to this. The number of driver circuits may be 
arbitrarily designed depending on the pixel structure. Signals 
are supplied from the outside to the signal line driver circuit 

403 and the first and second scanning line driver circuits 404 
and 405 via FPCs 406. 

The structures and operations of the first and second 
scanning line driver circuits 404 and 405 will be described using 
Fig. 15(B). The first and second scanning line driver circuits 

404 and 405 each include a shift register 407 and a buffer 408. 
The shift register 407 sequentially outputs sampling pulses in 
accordance with a clock signal (G-CLK), a start pulse (S-SP), 
and an inverted clock signal (G-CLKb) . Thereafter, the sampling 
pulses amplified in the buffer 408 are input to scanning lines, 
and the scanning lines are set to be in a selected state for each 
line. Signals are sequentially written to pixels controlled by 
the selected signal lines. 

Note that the structure may be such that a level shifter 
circuit is disposed between the shift register 407 and the buffer 
408 . Disposition of the level shifter circuit enables the voltage 
amplitude to be increased. 

This embodiment may be arbitrarily combined with Embodiments 1 and 
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Embodiment 4 

In the present invention, the configuration of the signal 
line drive circuit 403 and its operation shown in Fig. 15A will 
be described below. In the present Embodiment, the signal line 
drive circuit 403 which is used in the case where the digital 
tone display of one bit is conducted will be described below with 
reference to Fig. 3. 

First, the case corresponding to Fig. 1 will be described 
below. Moreover, here, the case of line sequential drive will 
be described below. 

In Fig. 3A, the schematic diagram of the signal line drive 
circuit 403 in the case where the digital tone display of one 
bit is carried out is shown. The signal line drive circuit 403 
has a first shift register 415, a second shift register 411, first 
latch circuit 412, a second latch circuit 413, and a constant 
current circuit 414. 

As briefly describing the operation, the first shift 
register 415 and the second shift register 411 are configured 
with a plurality of columns such as flip-flop circuit (FF) or 
the like, according to the timing of clock signal (S-CLK, (Sl-CLK, 
S2-CLK) ) , start pulse (S-SP (Sl-SP, S2-SP ) ) , and clock reverse 
signal (S-CLKb (Sl-CLKb, S2-CLKb)), in turn outputs sampling 
pulses . 

The sampling pulse outputted from the first register 415 
is inputted into the constant current circuit 414. The sampling 
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pulse outputted from the second shift register 411 is inputted 
into the first latch circuit 412. In the first latch circuit 412, 
a digital video signal is inputted, according to the timing of 
the sampling pulse being inputted, the video signal is kept on 
each column. 

In the first latch circuit 412, when keeping of the video 
signals is completed up to the final column, a latch pulse is 
inputted in the second latch circuit 413 during the horizontal 
retrace, the video signals kept in the first latch circuit 412 
are transferred to the second latch circuit 413 at the same time. 
Then, the video signals kept in the second latch circuit 413 are 
inputted to the constant current circuit 414 by one line at the 
same time. 

While the video signals kept in the second latch circuit 
413 are inputted into the constant current circuit 414, in the 
shift register 411, again, the sampling pulse is outputted. 
Hereinafter, this operation is repeated, the processing of the 
video signal is carried out by one frame. It should be noted that 
the constant current circuit 414 might have the role of converting 
a digital signal into an analog signal. 

Then, in the present invention, the sampling pulse outputted 
from the first shift register 415 is inputted into the constant 
current circuit 414. 

Moreover, a plurality of the current source circuits 420 
are provided in the constant current circuit 414. In Fig. 3(B), 
the outline signal line drive circuits around three signal lines 
from the i th column to the (i+2) th column is shown. 
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The current source circuit 420 is controlled by a signal 
inputted via the terminal a. Moreover, via the terminal b, the 
current is supplied from the constant current source for reference 
109 which has been connected to the current line. The switch 101 
(signal current control switch) is provided between the current 
source circuit 420 and the pixel connected to the signal line 
Sn, the foregoing switch 101 (signal current control switch) is 
controlled by a video signal. In the case where the video signal 
is bright signal, the signal current is supplied from the current 
source circuit 420 to the pixel. In the case where the video signal 
is dark signal, the switch 101 (signal current control switch) 
is controlled and the current is not supplied to the pixel. 
Specifically, the current source circuit 420 has the ability to 
pass the predetermined current, and whether or not the relevant 
current is supplied to the pixel is controlled by the switch 101 
(signal current control switch). 

Then, for the configuration of the current source circuit 
420, the configuration of the current source circuit 420 shown 
in Fig. 6, Fig. 7, Fig. 32, Fig. 33, Fig. 35 or the like is capable 
of being optionally employed. In the foregoing current source 
circuit 420, not only one configuration may be employed but also 
a plurality of configurations may be employed. 

It should be noted that in the present invention, a setting 
signal inputted from the terminal a corresponds to a sampling 
pulse supplied from the first shift register 415. Specifically, 
the setting of the current source circuit 420 is carried out in 
accordance with the sampling pulse supplied from the first shift 
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register 415. 

It should be noted that in the case where the configuration 
shown in Fig. 6A, 7A is employed in the current source circuit 
420, during the input operation is carried out, the setting 
operation is not capable of being carried out. Therefore, during 
the input operation is not carried out, it is necessary to carry 
out the setting operation. However, since during the input 
operation is not carried out, there are some cases where these 
do not exist in series during one frame, but these may be 
interspersed, in these cases, the respective columns are not in 
turn selected, it is preferable that an optional column is capable 
of being selected. Therefore, it is preferable that a decoder 
circuit or the like capable of being selected at random is employed. 
As an example, in Fig. 37, a decoder circuit is shown. Moreover, 
in Fig. 38A, a shift register configured with a flip-flop circuit 
221, a latch 222 in which a column selection signal is inputted 
and a logic operator 223 in which a selection control signal is 
inputted is shown, and in Fig. 38B, a shift register configured 
with a flip-flop circuit 224, a first latch 225 in which a column 
selection signal is inputted, and a second latch 226 in which 
a latch signal for selection is inputted is shown . The configuration 
of either Fig. 38A or B can select a plurality of signal lines 
at random. It should be noted that in the configurations shown 
in Fig. 38A and B, the number of wirings to be wired are capable 
of being reduced comparing to that of the decoder of Fig. 37. 

Operations of the circuit shown in Fig. 38A will be briefly 
described below. The flip-flop circuit (FF) 221 in turn outputs 
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the sampling pulse according to the timing of a clock signal (CLK) , 
a start pulse (SP) and a clock reverse signal (CLKb) . The sampling 
pulse outputted from the flip-flop circuit 221 is inputted into 
the latch (LAT1) 222. A column selection signal is inputted into 
the latch 222, the selection signal is kept only in the latch 
222 of the columns which are desired to select according to the 
timing of the sampling pulse inputted. 

During the time when the sampling pulse is outputted from 
the flip-flop circuit 221, the selection control signal is made 
L signal. Then, the selection signal is not outputted regardless 
of the state of the latch 222. Because the output of the latch 
(LAT1 ) 222 has been inputted into an AND circuit . In another input 
terminal of the AND circuit, a selection control signal has been 
inputted. Therefore, when a L signal is inputted for the selection 
control signal, L signal is always outputted from the AND circuit . 
Specifically, the selection signal is not outputted regardless 
of the state of the latch 222. Then, the sampling pulses are 
outputted to all the columns from the flip-flop circuit 221, after 
the selection signal is kept in the latch 222 of the rows which 
are desired to select by the row section signal, the selection 
control signal is made a H signal. Then, a signal of the latch 
222 is outputted from the AND circuit. In the case where the signal 
of the latch 222 is a H signal, a H signal is outputted from the 
AND circuit, and in the case where the signal of the latch 222 
is a L signal, a L signal is outputted from the AND circuit. As 
a result, the selection signal is outputted only in the columns 
which are desired to select. Because only the signals of the latch 
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222 of the columns which are desired to select have been H signals . 
Then, when the output of the selection signal is desired to stop, 
the selection control signal is made L signal. Then, the selection 
signal is not output ted. Therefore, the period during the wires 
are selected is capable of being freely controled. 

Then, again, a start pulse (SP) is inputted, the sampling 
pulse is outputted from the flip-flop circuit (FF) , and a similar 
operation is repeated. In this way, by controlling the timing 
of the row selection signal, an optional row is capable of being 
selected at random, and the row is capable of being also optionally 
changed even during the time when the row is selected . Specifically , 
the setting operation is capable of being carried out with respect 
to the current source circuit of an optional row, the period during 
the time when the setting operation is carried out is capable 
of being optionally changed. However, in the case of this circuit, 
during the time when the sampling pulse is outputted from the 
flip-flop circuit 221, it is not desirable that the selection 
signal is outputted. Since there is a possibility that the 
information inputted immediately before this information being 
inputted is not still kept in the latch 222. 

Then, a circuit which has been made so as to be capable 
of outputt ing the selection signal during the time when the sampling 
pulse is outputted from the flip-flop circuit 221 is the circuit 
shown in Fig. 38B. In Fig. 38B, the sampling pulse is outputted 
from the flip-flop circuit 224, and a column selection signal 
is inputted into the first latch 225. Then, the output of the 
sampling pulse is terminated , and after the column selection signal 
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was inputted into all the first latch 225, signals of the first 
latch 225 are transferred to the second latch 226 using the latch 
for selection at the same time. Then, the selection signal is 
outputted from the second latch 226. Then, again, the sampling 
pulse is outputted from the flip-flop circuit 224, and the row 
selection signal is inputted into the first latch 225. However, 
at that time and at the same time, the selection signal continues 
to be outputted from the second latch 226. Therefore, each one 
is capable of being operated at the same time. 

Using the circuit indicated in the above -described Fig. 
37, 38, the setting operation of the current source circuit is 
also capable of being not in turn carried out, but carried out 
at random. Moreover, the time period during which the setting 
operation is carried out is also capable of being freely taken 
for a long time. When the setting operation of the current source 
circuit is capable of being carried out at random, a variety of 
advantages will occur. For example, in the case where the time 
periods during which the setting operation is capable of being 
carried out are interspersed in one frame, if an optional column 
is capable of being selected, the degree of freedom is raised, 
and the time period of the setting operation is capable of being 
taken for a long time. For example, in the time periods during 
which the setting operation is capable of being carried out and 
which are interspersed in one frame, the setting operation of 
the current source circuit is capable of being carried out by 
one column fully using the time period. 

If the current source circuit of an optional column is not 
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capable of being specified, and if the rows from the first row 
to the final row must be in turn specified, the time period of 
the setting operation per one column is shortened. This is the 
reason why the time period of the setting operation is shortened 
since in a certain determined time period, the setting operation 
must be carried out with respect to the current source circuit 
from the first column to the final column. As a result, the setting 
operation is not capable of being sufficiently carried out. 

As the other advantages, the influence of the leak of the 
charge in a capacity element disposed within the current source 
circuit 420 (for example, in Fig. 6A, corresponding to a capacity 
element 103, in Fig. 6B, corresponding to a capacity element 123, 
in Fig. 6B, corresponding to a capacity element 107 or the like) 
is capable of being overshadowed. In the case where the leak of 
the charge in turn occurs column by column, the influence is easily 
seen, but in the case where it occurs at random, it is not easily 
seen to human eyes. 

It should be noted that a capacity element is disposed in 
the current source circuit 420. However, a capacity element may 
be substituted with a gate capacity of a transistor. In the 
foregoing capacity element, the charge is accumulated by the 
setting operation of the current source circuit. Ideally, the 
setting operation of the current source circuit may be carried 
out only once at the time when the electric source is inputted. 
Specifically, when the signal line drive circuit is operated, 
during the first time period of the operation, it may be carried 
out once. Because the charge amount accumulated in a capacity 
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element is not required to change by the operation state, the 
time and the like, and it is not changed. However, in reality, 
a variety of noises are entered into a capacity element or the 
leak current of the transistor connected to the capacity element 
flows. As a result, the charge amount accumulated in the capacity 
element may be changed accompanying with the time elapse. When 
the charge amount is changed , the current output ted from the current 
source circuit, that is, the current inputted into the pixel is 
also changed. As a result, the brightness of the pixel is also 
changed. Then, for the purpose that the charge accumulated in 
the capacity element does not vary, the setting operation of the 
current source circuit is carried out periodically in a certain 
cycle, the charge is refreshed, and the changed charge is again 
restored to the original, the necessity occurs that the correct 
amount of the charge must be again stored. 

Supposing the case where the variation amount of the charge 
accumulated in a capacity element is large, the relevant charge 
is refreshed by carrying out the setting operation of the current 
source circuit , the changed charge is again restored to the original , 
and the correct amount of the charge is again stored, accompanying 
with this, the variation of the current amount that the current 
source circuit outputs becomes also large. Therefore, when the 
setting operation is in turn carried out from the first row, the 
variation of the current amount that the current source circuit 
outputs may cause the display disturbance to the extent that it 
is capable of being visibly recognized. Specifically, the change 
of the brightness of the pixel which in turn occurs from the first 
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row may cause the display disturbance to the extent that it is 
capable of being visibly recognized. In this case, if the setting 
operation is not in turn carried out from the first row, but carried 
out at random, the variation of the current amount that the current 
source circuit outputs is capable of being overshadowed. In this 
way, by selecting a plurality of wirings at random, a variety 
of advantages will occur. 

On the other hand, in the case where the configuration shown 
in Fig. 6C-E is employed for the current source circuit 420, since 
the setting operation and the input operation are capable of being 
carried out at the same time, it is sufficient if the usual shift 
register capable of in turn selecting from the first column to 
the final column is disposed. 

Moreover, in Fig. 3B, although the setting operation is 
carried out column by column, it is not limited by this. As shown 
in Fig . 39 , the setting operation may be carried out on a plurality 
of columns at the same time. Here, that the setting operation 
is carried out on a plurality of columns at the same time is referred 
to as polyphasing. It should be noted that in Fig. 39, although 
two pieces of the constant current source for reference 109 are 
disposed, the setting operation might be carried out from the 
constant current source for reference separately disposed with 
respect to these two pieces of the constant current source for 
reference . 

Now, the detailed configuration of the constant current 
circuit 414 shown in Fig. 3B is shown in Fig. 40, Fig. 41. Fig. 
40 shows a circuit for applying that of Fig. 6C to the portion 
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of the current source circuit. Fig. 41 shows a circuit for applying 
that of Fig. 6A to the portion of the current source circuit. 

So far, the case of line sequential drive has been described. 
Subsequently, hereinafter, the case of dot sequential drive will 
be described. 

In Fig. 42A, the sampling of a video signal supplied to 
the video line is carried out according to the timing of the sampling 
pulse supplied from the second shift register 411. Moreover, the 
setting of the current source circuit 420 is carried out according 
to the timing of the sampling pulse supplied from the first shift 
register 415. In this way, in the case where it has the configuration 
of Fig. 42A, the dot sequential drive is carried out. 

It should be noted that in the case where only during the 
time when the sampling pulse is outputted and the video signal 
is supplied from the video line, the switch 101 (signal current 
control switch) is turned to be ON- state, and when the sampling 
pulse is not outputted and the video signal is not supplied from 
the video line, the switch 101 (signal current control switch) 
is turned to be OFF-state, it is not correctly operated. Because 
in the pixel, the switch for inputting the current remains to 
be ON-state. In this state, when the switch 101 (signal current 
control switch) is turned to be OFF-state, since the current is 
not inputted into the pixel, the signal is not correctly capable 
of being inputted. 

Hence, in order to be capable of keeping the video signal 
supplied from the video line and maintaining the statfc of the 
switch 101 (signal current control switch), the latch circuit 
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452 is disposed. The latch circuit 452 may be configured only 
with a simple capacity element and a switch, or may be configured 
with a SRAM circuit . In this way, the sampling pulse is output ted, 
a video signal is in turn supplied column by column from the video 
line, the switch 101 (signal current control switch) is turned 
to be ON-state or to be OFF-state based on its video signal, and 
the dot sequential drive is capable of being realized by controlling 
the supply of the current to the pixel. 

However, in the case where the columns from the first column 
to the final column are in turn selected, on the columns nearby 
the first column, the time period for inputting the signal to 
the pixel is long. On the other hand, on the columns nearby the 
final column, even when the video signal has been inputted, soon, 
the pixel of the next line is selected. As a result, the time 
period during which the signal is inputted into the pixel is 
shortened. In such a case, as shown in Fig. 42B, the time period 
during which the signal is inputted into the pixel is capable 
of being lengthened by dividing the scan line disposed in the 
pixel 402 at the center. In this case, one piece of scan line 
drive circuit is disposed on the left side and right side of the 
pixel section 402, respectively, and the pixel is driven using 
the relevant scan line drive circuit. If doing in such a way, 
even the pixels disposed on the same column, the pixel on the 
right side and the pixel on the left side are capable of shifting 
the time period that the signal is inputted. In Fig. 42C, the 
output waveform of the scan line drive circuits disposed on the 
right side and left side of the first line and second line and 
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a start pulse (S2-SP) of the second shift register 411 is shown. 
By operating as the waveform described in Fig. 42C, even the pixel 
on the left side is capable of lengthening the time period during 
which the signal is inputted into the pixel, the dot sequential 
drive is facilitated to carry out. 

It should be noted that the setting operation of the current 
source circuit 420 may be carried out by an optional times with 
an optional timing to a current source circuit disposed on an 
optional column regardless of whether it is the line sequential 
drive or the dot sequential drive. However, ideally, as far as 
the predetermined charge is kept in a capacity element connected 
between gate/source of the transistor disposed in the current 
source circuit 420 , it may be carried out only once when the setting 
operation is carried out. Or, it may be carried out in the case 
where the predetermined charge kept in a capacity element has 
been discharged (varied). Moreover, as for the setting operation 
of the current source circuit 420, the setting operation of the 
current source circuit 420 of all the columns may be carried out 
even if it takes for any long time period. Specifically, the setting 
operation of the current source circuit 420 of all the columns 
may be carried out within one frame time period. Or, within one 
frame time period, the setting operation is carried out to the 
several columns of the current source circuits 420, as a result 
of this, taking for over several frame time period, the setting 
operation of all the columns of the current source circuits 420 
may be carried out. 

Moreover, in the present embodiment, the case where one 
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current source circuit is disposed on each column has been 
described above, but the present invention is not limited to this, 
and a plurality of current source circuit may be disposed. 

Then, as an example, the case where that of Fig. 2 is applied 
to the portion of the current source circuit of Fig . 3B is considered . 
The detailed configuration of the constant current circuit 414 
in that case is shown in Fig. 43. Here, Fig. 43 shows a circuit 
for applying that of Fig. 6A to the portion of the current source 
circuit. In the configuration shown in Fig. 43, the setting 
operation can be carried out to one of the current source, and 
at the same time, the other current source can carry out the input 
operation, by controlling the control line. 

Moreover , the present invention provides a signal line drive 
circuit in which two shift registers (first and second shift 
registers) are provided. As for these first and second shift 
registers, one is a current source circuit, the other is a circuit 
for controlling the video signal, that is, a circuit for making 
an image display, controlling, for example, a latch circuit, a 
sampling switch and the switch 101 (signal current control switch) 
and the like. Then, it is possible that the operation of the first 
and second shift registers are independently carried out, 
necessarily it is possible that the setting operation of the current 
source circuit and the operation of the image display are 
independently carried out. Since the setting operation of the 
current source circuit is capable of being precisely carried out 
when it is carried out by taking an enough time, a configuration 
of the present invention in which the current source circuit and 
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the latch circuit are capable of being independently operated 
is very effective. 

Moreover, as for a current source circuit in a signal line 
drive circuit of the present invention, the layout diagram is 
shown in Fig. 57, and corresponding circuit diagram is shown in 
Fig. 58. 

It should be noted that the present embodiment is capable 
of being optionally combined with Embodiments 1-3. 

Embodiment 5 

In this embodiment, the detailed structure and operation 
of the signal line driver circuit 403 shown in Fig. 15(A) will 
be described. In this embodiment, a description is made of the 
signal line driver circuit 403 used in the case of performing 
3 -bit digital gradation display. 

Fig. 4 is a schematic view of the signal line driver circuit 
403 in the case of performing the 3-bit digital gradation display. 
The signal line driver circuit 403 includes a first shift register 
415, a second shift resister 411, a first latch circuit 412, a 
second latch circuit 413, and a constant current circuit 414. 

The operation will be briefly described below. The first 
shift register 415 and the second shift resister 411 are formed 
using a plurality of flip-flop circuits (FF), and is input with 
a clock signal (S-CLK, (Sl-CLK, S2-CLK) ) , a start pulse (S-SP 
(Sl-SP, S2-SP) ) , and an inverted clock signal (S-CLKb (Sl-CLKb, 
S2-CLKb)). In accordance with the timing of these signals, 
sampling pulses are sequentially output therefrom. 
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The sampling pulses, which have been output from the first 
shift register 415, are input to the constant current circuit 
414. The sampling pulses, which have been output from the shift 
register 411, are input to the first latch circuit 412. 3-bit 
digital video signals (Digital Data 1 to Digital Data 3) have 
been input to the first latch circuit 412, and a video signal 
is retained in each column in accordance with the timing at which 
the sampling pulse is input. 

In the first latch circuit 412, upon completion of 
video-signal retaining in columns to the last column, during a 
horizontal return period, a latch pulse is input to the second 
latch circuit 413, and the 3-bit digital video signals (Digital 
Data 1 to Digital Data 3) retained in the first latch circuit 
412 are transferred in batch to the second latch circuit 413. 
Then, the 3 -bit digital video signals (Digital Data 1 to Digital 
Data 3 ) for one line, which are retained in the second latch circuit 
413, are input to the constant current circuit 414 at a time. 

While the 3 -bit digital video signals (Digital Data 1 to 
Digital Data 3) retained in the second latch circuit 413 are input 
to the constant current circuit 414, sampling pulses are again 
output in the shift register 411. Thereafter, the operation is 
iterated, and video signals for one frame are thus processed. 

There is a case where the constant current circuit 414 plays 
a role of converting a digital signal into an analog signal. In 
the constant current circuit 414, a plurality of current source 
circuits 420 are provided. Fig. 5 is a schematic view of the 
signal line driver circuit related to the three signal lines in 
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i-th to (i+2)-th columns. 

Note that Fig. 5 shows the case where a reference constant 
current source 109 corresponding to each bit is arranged. 

Each current source circuit 420 has a terminal a, a terminal 
b, and a terminal c. The current source circuit 420 is controlled 
by a signal input from the terminal a . Further , current is supplied 
via a terminal b from a reference constant current source 109 
connected to a current line. Switches (signal current control 
switches ) 1 1 1 to 1 13 are provided between the current source circuit 
420 and a pixel connected to a signal line Sn, and the switches 
(signal current control switches) 111 to 113 are controlled by 
1-bit to 3-bit video signals. In the case where the video signal 
is a bright signal, a current is supplied from the current source 
circuit to the pixel. On the contrary, in the case where the 
video signal is a dark signal, the switches ( signal current control 
switches) 111 to 113 are controlled not to supply current to the 
pixel. That is, the current source circuit 420 has a capability 
of flowing a predetermined current, and the switches (signal 
current control switches) 111 to 113 control whether the current 
is supplied to the pixel or not. 

Referring to Fig. 5, the current lines and the reference 
constant current sources are disposed in correspondence with 
respective bits. The sum of the values of currents supplied from 
the current sources of the respective bits is supplied to the 
signal lines. That is, the constant current circuit 414 also 
has a function of digital-analog conversion. 

Note that the setting signal input from the terminal a 
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corresponds to the sampling pulse supplied from the first shift 
register 415. In the present invention, setting of the current 
source circuit 420 is performed in accordance with the sampling 
pulse supplied from the first shift register . In this embodiment , 
because of a description with reference to an example of the case 
of performing 3-bit digital gradation display, three current 
source circuits 420 are provided for each column. When signal 
currents supplied from the three current source circuits 420 
connected to one signal line are set to a ratio of 1 : 2 : 4, 
the current magnitude can be controlled at 2 3 = 8 levels. 

In the signal line driver circuit shown in Fig. 5, although 
dedicated reference constant current sources 109 are respectively 
disposed for the 1-bit to 3 -bit, the present invention is not 
limited to this. As shown in Fig. 44, reference constant current 
sources 109 the number of which is smaller than the number of 
bits may be disposed. For example, it may be such that only the 
reference constant current source 109 for the most significant 
bit (3 -bit in this case) is disposed; one current source circuit 
selected from a plurality of current source circuits disposed 
in one column is set; and using the current source circuit for 
which the setting operation has already been performed, the 
operation is performed for other current source circuits. In 
other words, the current source circuit for which the setting 
operation has already been performed may be used to share setting 
information . 

For example, a setting operation is performed only for a 
3-bit current source circuit 420. Then, using the current source 
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circuit 420 for which the setting operation has been performed, 
information is shared among other 1-bit and 2-bit current source 
circuits 420. More specifically, among current source circuits 
420, the gate terminal of each current -supplying transistor 
(corresponding to a transistor 102 in Fig. 6(A)) is connected, 
and also the source terminal is connected. As a result, 
gate-source voltages of information- sharing transistors 
(current -supplying transistors) become identical. 

Referring to Fig. 44, the setting operation is performed 
not for the current source circuits of the least significant bit 
(1-bit in this case), but for the current source circuits of the 
most significant bit (3 -bit in this case) . Thus, when the setting 
operation is performed for the current source circuits of a 
greater-value bit, the influence of variation in characteristics 
of inter -bit current source circuits can be reduced. Suppose 
the setting operation is performed for the current source circuits 
of the least significant bit (1-bit in this case), information 
related to the setting operation performed for the current source 
circuits of the least significant bit is shared among the current 
source circuits of the upper bits. In this case, when the 
characteristics of the respective current source circuits vary, 
the values of currents of the upper bits lack precision. This 
is because since upper-bit current source circuits produce outputs 
having great current values, even when a small variation has 
occurred in their characteristics , the influence of the variation 
is magnified, and also output current values are also varied great . 
In contrast, in the case where the setting operation is performed 
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for the current source circuits of the most significant bit (3 -bit 
in this case), information related thereto is shared among the 
current source circuits of the lower bits. Even when the 
characteristics of the respective current source circuits have 
varied, since output current values are small, differences in 
the current value due to variation are small, and the influence 
is small. 

The structure of the current source circuit 420 may be 
arbitrarily adopted among structures shown in Figs. 6, 7, 32, 
33, and 35. The current source circuit 420 can be adopted not 
only single structure but also plural structures. 

Meanwhile, as shown in Fig. 6(C), when the current source 
circuit 420 includes the structure having a current mirror circuit , 
the structure may be alternatively such that the gate electrodes 
of transistors in the current source circuit 420 are commonly 
connected, as shown in Figs. 23 and 24. 

Hereinafter, the structure of the constant current circuit 
414 shown in Figs. 4, 5, and 44 are illustrated in Fig. 23, 24, 
and 45 in detail. 

In a current source circuit 420 provided in each column 
shown in Figs 23 , 24 , and 45 , whether or not a predetermined signal 
current I data is output to the signal line Si ( 1 <s i <; n) is controlled 
according to High or Low information contained in a 3 -bit digital 
video signal (Digital Data 1 to Digital Data 3 ) input from a second 
latch circuit 413. 

Fig. 45 is a circuit diagram in the case where the current 
source circuit of Fig. 6(A) is disposed in the signal line driver 
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circuit shown in Fig. 5. In Fig. 45 , the setting operation is 
performed with transistors A to C being turned OFF. This is for 
preventing a current leakage. Alternatively, switches may be 
disposed in series with the transistors A to C , in which the switches 
are turned OFF in the setting operation. 

Illustrated in Figs . 23 and 24 are cases where the reference 
constant current sources 109 the number of which is fewer than 
the number of bits are disposed. Fig. 23 is a circuit diagram 
in the case where the current source circuit of Fig . 6 ( C ) is disposed 
in the signal line driver circuit shown in Fig. 44. Fig. 24 is 
a circuit diagram in the case where the current source circuit 
of Fig. 6(A) is disposed in the signal line driver circuit of 
Fig. 44. 

In Fig. 23, the current source circuit 420 includes 
transistors 180 to 188 and a capacitor device 189. In this 
embodiment, the transistors 180 to 188 are all of n-channel type. 

A 1-bit digital video signal is input to a gate electrode 
of the transistor 180 from the second latch circuit 413. One 
of a source region and a drain region of the transistor 180 is 
connected to the source signal line ( Si ) , and the other is connected 
to one of a source region and a drain region of the transistor 
183. 

A 2 -bit digital video signal is input to a gate electrode 
of the transistor 181 from the second latch circuit 413. One 
of a source region and a drain region of the transistor 181 is 
connected to the source signal line ( Si ) , and the other is connected 
to one of a source region and a drain region of the transistor 
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184. 

A 3 -bit digital video signal is input to a gate electrode 
of the transistor 182 from the second latch circuit 413. One 
of a source region and a drain region of the transistor 182 is 
connected to the source signal line ( Si ) , and the other is connected 
to one of a source region and a drain region of the transistor 
185. 

One of the source region and the drain region of each of 
the transistors 183 to 185 is connected to Vss, and the other 
is connected to one of the source region and the drain region 
of each of the transistors 180 to 182. One of a source region 
and a drain region of the transistor 186 is connected to Vss, 
and the other is connected to one of a source region and a drain 
region of the transistor 188. 

A sampling pulse is input from the first shift register 
415 to the gate electrodes of the transistors 187 and 188. One 
of the source region and the drain region of the transistor 187 
is connected to one of the source region and the drain region 
of the transistor 186, and the other is connected to one of 
electrodes of a capacitor device 189. One of the source region 
and the drain region of the transistor 188 is connected to a current 
line 190, and the other is connected to one of the source region 
and the drain region of the transistor 186. 

One of the electrodes of the capacitor device 18 9 is connected 
to the gate electrodes of the transistors 183 to 186, and the 
other electrode is connected to Vss. The capacitor device 189 
plays a role of retaining the gate- source voltages of the 
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transistors 183 to 186. 

In the current source circuit 420, when the transistor 187 
and the transistor 188 are turned ON, a current flows to the 
capacitor device 189 from a reference constant current source 
(not shown) connected to the current line 190. At this time, 
the transistors 180 to 182 are OFF. 

Charge is then gradually accumulated in the capacitor device 
189, and an potential difference begins to occur between both 
the electrodes. When the potential difference between both the 
electrodes has reached V th , the transistors 183 to 186 are turned 
ON. 

The charge accumulation continues until the potential 
difference between both the electrodes , that is , each gate- source 
voltage of the transistors 183 to 186 increases up to a desired 
voltage . In other words , the charge accumulation continues until 
the transistors 183 and 186 each reach a voltage that allows to 
the signal current to flow. 

Upon completion of the charge accumulation , the transistors 
183 and 186 are fully turned ON. 

Subsequently, in the current source circuit 420, 
conduct ivity/non- conductivity of the transistors 180 to 182 is 
selected according to the 3 -bit digital video signal . For example , 
when all the transistors 180 to 182 are turned to the conductive 
state, the current supplied to the signal line (Si) corresponds 
to the sum of the drain current of the transistor 183, the drain 
current of the transistor 184, and the drain current of the 
transistor 185. When only the transistor 180 has been turned 
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to the conductive state, only the drain current of the transistor 
183 flows to the signal line (Si). 

As described above, the gate terminals of the transistors 
183 to 185 are connected, whereby setting-operation information 
can be shared. Here, the setting-operation information is shared 
among the transistors disposed in the same column, but the present 
invention is not limited to this. For example, the 
setting-operation information may be shared also with transistors 
in a different column. That is, the transistor gate terminals 
may be connected to the different column transistors. Thus, the 
number of current source circuits to be set can be reduced. 
Consequently, time required for the setting operation can be 
reduced . In addition , since the number of circuits can be reduced , 
the layout area can be made small. 

In Fig . 24 , the setting operation is performed for the current 
source circuit with the transistors 182 being turned OFF. This 
is for preventing a current leakage . Further , Fig . 46 is a circuit 
diagram of a current source circuit in the case where a switch 
203 is disposed in series with the transistor 182 in the structure 
of Fig. 24. Referring to Fig. 46, the switch 203 is turned OFF 
in the setting operation, and is turned ON in other time. 

At this event , in Figs . 23 , 24 , and 46 , when the drain current 
of the transistor 183, the drain current of the transistor 184, 
and the drain current of the transistor 185 are set to a ratio 
of 1 : 2 : 4, the current magnitude can be controlled at 2 3 = 
8 levels. Thus, when design is performed with the values of W 
(channel width )/L (channel length) of the transistors 183 to 185 
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set to 1 : 2 : 4, the respective ON currents are set to 1 : 2 : 
4. 

Fig. 24 shows the current source circuit 420 having a circuit 
structure different from that of Fig. 23. The current source 
circuit 420 in Fig. 24 is structured such that a switch 191 and 
a switch 192 are disposed to replace the transistors 186 to 188. 

The current source circuit 420 shown in Fig. 24 is similar 
in operation to the current source circuit 420 shown in Fig. 23 
except the point in that when the switches 191 and 192 are turned 
ON, a current flows to the capacitor device 189 via the transistor 
185 from the reference constant current source (not shown) 
connected to the current line 190. Thus, a description thereof 
will be omitted in this embodiment. 

Meanwhile, in this embodiment, while all the transistors 
contained in the current source circuit 420 shown in Fig. 23, 
24, or 46 are of n-channel type, the present invention is not 
limited to this. P-channel transistors may also be used. 
Operation of the current source circuit 420 in the case of using 
the p-channel transistors is similar to the operation described 
above except the point in that the direction in which a current 
flows is changed and the point in that the capacitor device is 
connected to not Vss but Vdd. Thus, a description thereof will 
be omitted. 

When using the p-channel transistors, the case where Vss 
is not replaced with Vdd, that is , the case where the current -flow 
direction is not changed can be easily applied with the comparison 
between Fig. 6 and Fig. 7. 
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One current source circuit for each bit is disposed for 
each signal line in Fig . 5 . However , as shown in Fig . 2 , a plurality 
of current source circuits may be disposed for each signal line. 
The diagram at this time is shown in Fig. 47 . Similarly, although 
one constant current source 109 is disposed for each bit in the 
structure of Fig. 44 , the constant current source 109 may be shared 
by the plurality of bits, as shown in Fig. 48. 

Note that, in this embodiment, the description has been 
made of the structures and operations of the signal line driver 
circuits in the case where the 3 -bit digital gradation display 
is carried out. However, the present invention is not limited 
to the 3 -bit. It is possible that signal line driver circuits 
corresponding to arbitrary number of bits are designed with 
reference to this embodiment, thereby performing display with 
an arbitrary number of bits. In addition, this embodiment may 
be arbitrarily combined with Embodiments 1 to 4. 

Further, with reference to this embodiment, for example, 
multi phases and dot-sequential drive can be easily realized when 
performing display with an arbitrary number of bits . The setting 
operation is not necessary sequentially performed for the current 
source circuits in the columns from the first column, and the 
setting operation can be performed at random for the current source 
circuit. In that case, the decoder circuit shown in Fig. 37 and 
circuits shown in Figs. 38(A), 38(B) can be used. 

Embodiment 6 

The constant current source for reference 109 for supplying 



80 



the current to the current source circuit may be integrally formed 
with a signal line drive circuit on the substrate, or is disposed 
to the exterior of the substrate using IC or the like. In the 
case where these are integrally formed on the substrate, it may 
be formed with any one of the current source circuits shown in 
Fig. 6-Fig8andFig. 31 -Fig. 35. Or, simply one piece of transistor 
is disposed, which may control the current value corresponding 
to the voltage applied to the gate. In the present Embodiment, 
an example of the current source for reference 109 will be described 
below. 

In Fig. 25, as an example, the simplest case is shown. 
Specifically, this is a method in which the voltage of the gate 
is adjusted by applying the voltage to the gate of the transistor, 
and the case where 3 pieces of current line are required is shown. 
If only one piece of the current line is required, the current 
lines corresponding to the transistors 1840, 1850 may be simply 
deleted from the configurations shown in Fig. 25. In Fig. 25, 
the largeness of the current is controlled by adjusting the gate 
voltage applied to the transistors 1830, 1840 and 1850 from the 
exterior via the terminal f . It should be noted that at this time, 
when it is designed by making W/L values of the transistors 1830, 
1840 and 1850 into the ratio of 1: 2:4, the ratio of the ON-state 
current becomes 1: 2: 4. 

Next, in Fig. 26A, the case where the current is supplied 
from the terminal f is illustrated. As shown in Fig. 25, in the 
case where it is adjusted by applying the voltage to the gate, 
the current value of the transistor may vary by the temperature 
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characteristics or the like. However, as in Fig. 26A, when it 
is inputted by means of the current, its influence is capable 
of being suppressed. 

It should be noted that in the case of the configurations 
shown in Fig. 25, Fig. 26A, during the time when the current is 
passed through the current line, it is necessary to continue to 
input the voltage or current from the terminal f . However, in 
the case where it is not necessary to pass the current through 
the current line, it is not necessary to input the voltage or 
current from the terminal f . 

Moreover, as shown in Fig. 26B, switches 1870, 1880, and 
a capacity element 1890 may be added to the configuration of Fig. 
26A. Then, even when the current is supplied to the current line, 
it is possible to stop the supply (supply of the current or voltage 
inputted from the terminal f) from the IC for reference, the 
consuming power becomes smaller. It should be noted that in Fig. 
25 # Fig . 26 , it has shared the information with the other transistor 
for current source disposed at the constant current source for 
reference. Specifically, the gates of transistors 1830, 1840 and 
1850 were connected to each other. 

Hence, in Fig. 27, the case where the setting operation 
is carried out to the respective current source circuits is shown. 
In Fig. 27, the current is inputted from the terminal f , and the 
timing is controlled by the signal supplied from the terminal 
e. It should be noted that the circuit shown in Fig. 27 is an 
example to which the circuit of Fig. 6A is applied. Therefore, 
the setting operation and the input operation are not carried 
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out at the same time. Therefore, in the case of this circuit, 
it is necessary that the setting operation with respect to the 
constant current source for reference is carried out at the timing 
when the current is not required to pass the current through the 
current line. 

In Fig. 28, an example of the constant current source for 
reference 109 which has been polyphased is shown. Specifically, 
it corresponds to the current source for reference 109 to which 
the configuration shown in Fig. 39 is applied. In the case of 
being polyphased, the circuits of Fig. 25, Fig. 26 and Fig. 27 
may be applied. However, since the current values supplied to 
the current lines are the same, as shown in Fig. 28, when the 
setting operation is carried out with respect to the respective 
current source circuits using one current, the number of currents 
inputted from the exterior can be reduced. 

It should be noted that the present Embodiment is capable 
of being optionally combined with Embodiments 1-5. 

Embodiment 7 

In the above embodiments, primarily, the case where the 
signal current control switch exist has been described. In this 
embodiment, a description will be made of a case where the signal 
current control switch is not provided, that is, a case whe^re 
a current (constant current) disproportional to a video signal 
is supplied to a wiring different from a signal line. In this 
case, the switch 101 (signal current control switch) does not 
need to be disposed. 
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Note that the case where the signal current control switch 
does not exist is similar to the case where the signal current 
control switch exists , except for the absence of the signal current 
control switch. Thus, the case will be briefly described, and 
descriptions of the similar portions will be omitted here. 

For comparison with the case where the signal current control 
switch is disposed, Fig. 29 shows a structure corresponding to 
Fig. 1, and Fig. 30 shows a structure corresponding to Fig. 2. 
Fig. 49(A) shows a structure corresponding to Fig. 3(B). 
According to the structures shown in Figs. 1,2, and 3B, the signal 
current control switch is controlled by the video signal to output 
the current to the signal line. In the structure shown in Figs. 
29, 30, and 49A, however, the current is output to a pixel current 
line, and the video signal is output to the signal line. 

A schematic view of the pixel structure in the above case 
is shown in Fig. 49(B). Next, a pixel operating method will be 
briefly described. First, when a switching transistor is ON, 
a video signal is passed through a signal line, is input to a 
pixel, and is then stored into a capacitor device. A driving 
transistor is turned ON or OFF depending on the value of the video 
signal. On the other hand, a current source circuit has a 
capability of flowing a constant current . Hence , when the driving 
transistor is ON, the constant current flows to a light emitting 
device, and the light emitting device emits light. When the 
driving transistor is OFF, since no current flows to the light 
emitting device, the light emitting device does not emit light. 
In this manner, an image is displayed. In this case, however. 
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only two states, namely, emission or non-emission, can be displayed. 
For this reason, multi-gradation is implemented using, for example, 
a time gradation method and area gradation method. 

Note that, for the portion of the current source circuit, 
any one of circuits of, for example. Figs. 6 to 8, and 31 to 35 
is used. The setting operation may be performed to enable the 
current source circuit to be flown with a constant current. When 
performing the setting operation for the current source circuit 
of the pixel, the operation is performed by inputting the current 
through a pixel current line. The setting operation for the 
current source circuit of the pixel may be performed an arbitrary 
number of times at arbitrary time and an arbitrary timing. The 
setting operation for the current source circuit of the pixel 
can be performed completely independent of an operation for 
displaying an image. Preferably, the setting operation is 
performed when charge stored in the capacitor device provided 
in the current source circuit leaks . 

Next, the detailed structure of a constant current circuit 
414 of Fig. 49(A) is shown in Fig. 50. Shown in Fig. 50 is the 
circuit in the case where Fig. 6(A) is applied to the portion 
of a current source circuit. In addition, a case is considered 
in which Fig. 30 is applied to the portion of the current source 
circuit of Fig. 49(A). The detailed structure of the constant 
current circuit 414 in the above case is shown in Fig. 51. Here, 
Fig. 51 shows a circuit in the case where Fig. 6(A) is applied 
to the portion of the current source circuit. In the structure 
shown in Fig. 51, the setting operation is performed for one of 
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the current sources by controlling a control line, and the input 
operation can be simultaneously performed with the other current 
source . 

Note that the case where the signal current control switch 
does not exist is similar to the case where the signal current 
control switch exists , except for the absence of the signal current 
control switch. Thus, a detailed description thereof will be 
omitted. 

This embodiment may be arbitrarily combined with Embodiments 
1 to 6. 

Embodiment 8 

The present Embodiment of the present invention will be 
described below with reference to Fig. 52. In Fig. 52A, the signal 
line drive circuit is disposed above the pixel section , the constant 
current circuit is disposed below the pixel section, the current 
source A is disposed in the foregoing signal line drive circuit, 
and the current source B is disposed in the constant current circuit . 
Supposing that the currents supplied form the current sources 
A, B are IA, IB, and the signal current supplied to the pixel 
is I data, the equation IA = IB + I data is held. Then, when the 
signal current is written into the pixel, it is set so that the 
current is supplied from both the current sources A and B. At 
this time, when IA and IB are enlarged, thereby capable of 
accelerating the writing speed of the signal current with respect 
to the pixel. 

At this time, the setting operation of the current source 
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B is carried out using the current source A. The current that 
the current of the current source B has subtracted from the current 
of the current source A flows through the pixel. Therefore, a 
variety of influences such as noise or the like can be reduced 
by carrying out the setting operation of the current source B 
using the current source A, 

In Fig. 52B, the constant current source for reference 
(hereinafter, referred to as constant current source) C, E is 
disposed above and below the pixel section. Then, the setting 
operation of the current source circuit disposed in the signal 
line drive circuit and constant current circuit is carried out 
using the current sources C, E. The current source D corresponds 
to the current source setting the current sources C, E, and the 
current for reference is supplied from the exterior. 

It should be noted that in Fig. 52B, the constant current 
circuit disposed below the pixel section may be made a signal 
line drive circuit, thereby capable of disposing the signal line 
drive circuits at both above and below. Then, each of them takes 
charge of control of the upper portion and lower portion of the 
screen (the whole of the pixel section) in half. By doing it in 
this way, the pixels can be controlled by two lines simultaneously. 
Therefore, it is possible that it takes a long time to carry out 
the setting operation (signal input operation) to the current 
source of the signal line drive circuit, the pixel, the current 
source of the pixel and the like. Therefore, the setting is capable 
of being more precisely carried out. 

The present Embodiment is capable of being optionally 
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combined with Embodiments 1-7. 
Example 1 

In this example , the time gradation method will be described 
in detail by using Fig. 14. In display devices such as liquid 
crystal display devices and light emitting devices, a frame 
frequency is normally about 60 Hz. That is, as shown in Fig. 
14(A), screen rendering is performed about 60 times per second. 
This enables flickers ( flickering of a screen ) not to be recognized 
by the human eye. At this time, a period during which screen 
rendering is performed once is called one frame period. 

As an example, in this example, a description will be made 
of a time gradation method disclosed in the publication as Patent 
Document 1. In the time gradation method, one frame period is 
divided into a plurality of subframe periods. In many cases, 
the number of divisions at this time is identical to the number 
of gradation bits. For the sake of a simple description, a case 
where the number of divisions is identical to the number of 
gradation bits is shown. Specifically, since the 3-bit gradation 
is employed in this example, an example is shown in which one 
frame period is divided into three subframe periods SF1 to SF3 
(Fig. 14(B)). 

Each of the subframe periods includes an address (writing) 
period Ta and a sustain (light emission) period (Ts) . The address 
period is a period during which a video signal is written to a 
pixel , and the length thereof is the same among respective subframe 
periods. The sustain period is a period during which the light 
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emitting device emits light or does not emit light in response 
to the video signal written in the address period. At this time, 
the sustain periods Tsl to Ts3 are set at a length ratio of Tsl : 
Ts2 : Ts3 = 4:2:1. More specifically, the length ratio of 
n sustain periods is set to 2 (n-1) : 2 (n ~ 2) : ~ : 2 1 : 2°. Depending 
on which one of the sustain periods a light emitting device performs 
emission or non-emission in, the length of the period during which 
each pixel emits light in one frame period is determined, and 
the gradation representation is thus performed. 

Next, a specific operation of a pixel employing the time 
gradation method will be described. In this example, a 
description thereof will be made referring to the pixel shown 
in Fig. 16(B). A current input method is applied to the pixel 
shown in Fig. 16(B). 

First, the following operation is performed during the 
address period Ta . A first scanning line 602 and a second scanning 
line 603 are selected, and TFTs 606 and 607 are turned ON. A 
current flowing through a signal line 601 at this time is used 
as a signal current I d ata. Then, when a predetermined charge has 
been accumulated in a capacitor device 610 , selection of the first 
scanning line 602 and the second scanning line 603 is terminated, 
and the TFTs 606 and 607 are turned OFF. 

Subsequently, the following operation is performed in the 
sustain period Ts. A third scanning line 604 is selected, and 
a TFT 609 is turned ON. Since the predetermined charge that has 
been written is stored in the capacitor device 610, the TFT 608 
is already turned ON, and a current identical with the signal 
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current I da ta flows thereto from a current line 605. Thus, a light 
emitting device 611 emits light. 

The operations described above are performed in each 
subframe period, thereby forming one frame period. According 
to this method, the number of divisions for subframe periods may- 
be increased to increase the number of display gradations . Also, 
the order of the subframe periods does not necessarily need to 
be the order from an upper bit to a lower bit as shown in Figs. 
14(B) and 14(C), and the subframe periods may be disposed at random 
within one frame period. In addition, the order may be variable 
within each frame period. 

Further, a subframe period SF2 of an m-th scanning line 
is shown in Fig. 14(D). As shown in Fig. 14(D), in the pixel, 
upon termination of an address period Ta2, a sustain period Ts2 
is immediately started. 

Next, the portion related to the current source circuit 
of the signal driver circuit, especially a driving method of the 
portion related to the setting operation will be described. 

Note that it is described in the above embodiments that 
the current source circuit has the method in which a setting 
operation and an input operation can be simultaneously performed 
and the method in which these operations cannot be simultaneously 
performed. 

In the former current source circuit capable of 
simultaneously performing the setting operation and the input 
operation, the timing of conducting each operation is not 
particularly limited. This is also the same in the case where 
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a plurality of current source circuits are arranged in one column 
as shown in Fig. 2, Fig. 44, or the like. However, in the latter 
current source circuit not capable of simultaneously performing 
the setting operation and the input operation, the timing of 
conducting the setting operation needs to be devised. In the 
case of adopting the time gradation method, the setting operation 
needs to be performed while the output operation is not performed. 
For example, in the case of the structure of the driver portion 
of Fig. 1 and the pixel with the structure of Fig. 16(B), the 
setting operation needs to be conducted in the period except the 
address period Ta in any scanning line in a pixel portion . Further , 
in the case of the structure of the driver portion of Fig. 30 
and the pixel with the structure of Fig. 49(B), the setting 
operation of the current source circuit arranged in the driver 
portion needs to be conducted in the period during which the setting 
operation is not conducted for the current source circuit arranged 
in the pixel. 

Note that, at this time, a frequency of a shift register 
that controls the current source circuit may be set at a low speed 
in some cases. Thus, the setting operation of the current source 
circuit can be performed for an enough time with accuracy. 

Alternatively, the setting operation of the current source 
circuit may be performed at random by using the circuit shown 
in Figs. 37 to 39 or the like as the circuit (the first shift 
register) for controlling the current source circuit. Then, even 
if the periods during which the setting operation can be performed 
are dotted about one frame, the periods are effectively utilized. 
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thereby being capable of performing the setting operation. 
Further, it may be such that the setting operation for all the 
current source circuits is not conducted in one frame period but 
conducted in several frame periods or more. From the above, the 
setting operation of the current source circuit can be performed 
for an enough time with accuracy. 

In the present invention, independent operations of the 
first shift register and the second shift register can be fully 
conducted by means of providing the first shift register that 
controls the current source circuit 420 and the second shift 
register that controls the image display circuit. The second 
shift register is used when the input operation is performed, 
and the first shift register is used when the setting operation 
is performed. Then, the first shift register can be operated 
at a low speed while the second shift register is operated at 
a high speed. Accordingly, it is possible that the setting of 
the current source circuit 420 spend as much as time as it is 
conducted precisely. Note that in the case of the structure of 
the driver portion of Fig. 1 and the pixel with the structure 
of Fig. 16(B) , the input operation may be conducted in the period 
during which the scanning line in the pixel portion is selected 
(address period Ta) . Further, in the case of the structure of 
the driver portion of Fig. 1 and the pixel with the structure 
of Fig. 49(B) , the setting operation of the current source circuit 
arranged in the driver portion may be conducted in the period 
during which the setting operation is not conducted for the current 
source circuit arranged in the pixel. 



92 



This example can be arbitrarily combined with Examples 1 

to 8. 
Example 2 

In the present Example, an example of the configuration 
of the circuit of the pixel provided in the pixel section will 
be described below with respect to Fig. 13 and Fig. 53. 

It should be noted that if the pixel has the configuration 
including the portion into which the current is inputted, it can 
be applied to any kind of pixel configurations. 

The pixel of Fig. 13A has a signal line 1101, a first and 
second scan lines 1102, 1103, a current line (electric source 
line) 1104, a TFT for switching 1105, a TFT for maintaining 1106, 
a TFT for driving 1107, a TFT for converting and driving 1108, 
a capacity element 1109 and a light emitting device 1110. The 
signal line 1101 is connected to the current source circuit 1111. 

It should be noted that the current source circuit 1111 
corresponds to the current source circuit 420 disposed in the 
signal line drive circuit 403. 

As for the pixel of Fig. 13A, the gate electrode of the 
TFT for switching 1105 is connected to the first scan line 1102, 
the first electrode is connected to the signal line 1101, the 
second electrode is connected to the first electrode of the TFT 
for driving 1107 , and the first electrode of the TFT for converting 
and driving 1108. The gate electrode of the TFT for maintaining 
1106 is connected to the second scan line 1103, the first electrode 
is connected to the signal line 1102, and the second electrode 
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is connected to the gate electrode of the TFT for driving 1107 
and the gate electrode of the TFT for converting and driving 1108. 
The second electrode of the TFT for driving 1107 is connected 
to the current line (electric source line) 1104, the second 
electrode of the TFT for converting and driving 1108 is connected 
to one of the electrodes of the light emitting device 1110. The 
capacity element 1109 is connected between the gate electrode 
and the second electrode of the TFT for converting and driving 
1108, and maintains the voltage between the gate/source of the 
TFT for converting and driving 1108 . The predetermined potentials 
are inputted to the current line (electric source line) 1104 and 
the other electrode of the light emitting device 1110 , respectively, 
and each has a potential different from each other. 

It should be noted that the case of the pixel of Fig. 13A 
corresponds to the case where the circuit of Fig. 33B is applied 
to the pixel. However, since the directions that the currents 
flow are different , the polarities of the transistor are contrary. 
The TFT for driving 1107 of Fig. 13A corresponds to the TFT 126 
of Fig. 33B, the TFT for converting and driving 1108 of Fig. 13A 
corresponds to the TFT 122 of Fig. 33B and the TFT for maintaining 
1106 of Fig. 13A corresponds to the TFT 124 of Fig. 33B. 

The pixel of Fig. 13B has a signal line 1151, a first and 
second scan lines 1142, 1143, a current line (electric source 
line) 1144, a TFT for switching 1145, a TFT for maintaining 1146, 
a TFT for converting and driving 1147 a TFT for driving 1148, 
a capacity element 1149 and a light emitting device 1140. The 
signal line 1151 is connected to the current source circuit 1141. 
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It should be noted that the current source circuit 1141 
corresponds to the current source circuit 420 disposed in the 
signal line drive circuit 403. 

As for the pixel of Fig. 13B, the gate electrode of the 
TFT for switching 1145 is connected to the first scan line 1142, 
the first electrode is connected to the signal line 1151, the 
second electrode is connected to the first electrode of the TFT 
for driving 1148 , and the first electrode of the TFT for converting 
and driving 1148. The gate electrode of the TFT for maintaining 
1146 is connected to the second scan line 1143 , the first electrode 
is connected to the first electrode of the TFT for driving 1148, 
and the second electrode is connected to the gate electrode of 
the TFT for driving 1148 and the gate electrode of the TFT for 
converting and driving 1147. The second electrode of the TFT for 
converting and driving 1147 is connected to the current line 
(electric source line) 1144, the second electrode of the TFT for 
converting and driving 1147 is connected to one of the electrodes 
of the light emitting device 1140. The capacity element 1149 is 
connected between the gate electrode and the second electrode 
of the TFT for converting and driving 1147, and maintains the 
voltage between the gate/source of the TFT for converting and 
driving 1147. The predetermined potentials are inputted to the 
current line (electric source line) 1144 and the other electrode 
of the light emitting device 1140, respectively, and each has 
a potential different from each other. 

It should be noted that the case of the pixel of Fig. 13B 
corresponds to the case where the circuit of Fig. 6B is applied 
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to the pixel. However, since the directions that the currents 
flow are different , the polarities of the transistor are contrary . 
The TFT for converting and driving 1147 of Fig. 13B corresponds 
to the TFT 122 of Fig. 6B, the TFT for driving 1148 of Fig. 13B 
corresponds to the TFT 126 of Fig. 6B and the TFT for maintaining 
1146 of Fig. 13B corresponds to the TFT 124 of Fig. 6B. 

The pixel of Fig. 13C has a signal line 1121, a first scan 
line 1122, a second scan line 1123, a third scan line 1135, a 
current line (electric source line) 1124, a TFT for switching 

1125, a current line for pixel 1138, a TFT for deleting 1126, 
a TFT for driving 1127, a capacity element 1128, a TFT for current 
source 1129, a TFT for mirror 1130, capacity element 1131, a TFT 
for current input 1132, a TFT for maintaining 1133, and a light 
emitting device 1136 . The current line for pixel 1138 is connected 
to the current source circuit 1137. 

As for the pixel of Fig. 13C, the gate electrode of the 
TFT for switching 1125 is connected to the first scan line 1122, 
the first electrode of the TFT for switching 1125 is connected 
to the signal line 1121, the second electrode of the TFT for 
switching 1125 is connected to the gate electrode of the TFT for 
driving 1127, and the first electrode of the TFT for deleting 

1126. The gate electrode of the TFT for deleting 1126 is connected 
to the second scan line 1123, the second electrode of the TFT 
for deleting 1126 is connected to the current line (electric source 
line) 1124. The first electrode of the TFT for driving 1127 is 
connected to one of the electrode of the light emitting device 
1136, and the second electrode of the TFT for driving 1127 is 
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connected to the first electrode of the TFT for current source 
1129. The second electrode of the TFT for current source 1129 
is connected to the current line 1124. One of the electrodes of 
the capacity element 1131 is connected to the gate electrode of 
the current source TFT 1129 and the gate electrode of the mirror 
TFT 1130, and the other electrode is connected to the current 
line (electric source line) 1124. The first electrode of the mirror 
TFT 1130 is connected to the current line 1124, and the second 
electrode of the mirror TFT 1130 is connected to the first electrode 
of the current input TFT 1132. The second electrode of the current 
input TFT 1132 is connected to the current line (electric source 
line) 1124, and the gate electrode of the current input TFT 1132 
is connected to the third scan line 1135. The gate electrode of 
the current maintaining TFT 1133 is connected to the third scan 
line 1135, and the first electrode of the current maintaining 
TFT 1133 is connected to the current line for pixel 1138, and 
the second electrode of the current maintaining TFT 1133 is 
connected to the gate electrode of the current source TFT 1129 
and the gate electrode of the mirror TFT 1130. The predetermined 
potentials are inputted into the current line (electric source 
line) 1124 and the other electrode of the light emitting device 
1136, respectively, and each has a potential different from each 
other . 

It should be noted that the current source circuit 1137 
corresponds to the current source circuit 420 disposed in the 
signal line drive circuit 403. 

It should be noted that the case of the pixel of Fig. 13C 
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corresponds to the case where the circuit of Fig. 6E is applied 
to the pixel of Fig. 49B. However, since the directions that the 
currents flow are different, the polarities of the transistors 
are contrary. It should be noted that the TFT for deleting 1126 
has been added to the pixel of Fig . 13C . The length of the lighting 
time period is capable of being controlled by the TFT for deleting 
1126. 

The TFT for switching 1125 is in charge of controlling the 
supply of the video signal to the pixel. The TFT for deleting 
1126 is in charge of discharging the charge maintained in the 
capacity element 1131. As for the TFT for driving 1127, the 
conduction or non- conduction is controlled according to the 
charge maintained in the capacity element 1131 . The current source 
TFT 1129 and the mirror TFT 1130 form a current mirror circuit. 
The predetermined potentials are inputted into the other electrode 
of the current line 1124 and the light emitting device 1136, and 
each has a potential different from each other. 

Specifically, when the TFT for switching 1125 is turned 
ON, the video signal is inputted into the pixel through the signal 
line 1121 and stored in capacity element 1128. Then, the TFT for 
driving 1127 is turned ON or OFF depending on the value of the 
video signal. Hence, in the case where the TFT for driving 1127 
is turned ON, a certain current flows through the light emitting 
device and the light emitting device emits the light. In the case 
where the TFT for drive 1127 is turned OFF, the current does not 
flow through the light emitting device, and the light emitting 
device does not emit the light. In this way, an image is displayed. 
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It should be noted that the current source circuit of Fig. 
13C is configured with a current source TFT 1129, a mirror TFT 
1130, a capacity element 1131, a current input TFT 1132 and a 
maintaining TFT 1133. The current source circuit has the ability 
of passing a certain current. Into this current source circuit, 
the current is inputted through the current line for pixel 1138, 
and the setting operation is carried out. Therefore, even if the 
characteristics of the transistors configuring the current source 
circuit varies, the variation of the largeness of the current 
supplied from the current source circuit to the light emitting 
device will not occur. The setting operation to the current source 
circuit of the pixel can be carried out regardless of the operations 
of the TFT for switching 1125 and the TFT for driving 1127. 

The case of the pixel shown in Fig. 53A corresponds to the 
case where the circuit of Fig. 6A is applied to a pixel of Fig. 
49B. However, since the directions that the currents flow are 
different, the polarities of the transistors are contrary. The 
pixel shown in Fig . 53A has the current source TFT 1129 , the capacity 
element 1131 , the maintaining TFT 1133 , the current line for pixel 
1138 (Ci) and the like. The current line for pixel 1138 (Ci) is 
connected to the current source circuit 1137. It should be noted 
that the current source circuit 1137 corresponds to the current 
source circuit 420 disposed in the signal line drive circuit 403. 

The case of the pixel shown in Fig. 53B corresponds to the 
case where the circuit of Fig. 7A is applied to a pixel of Fig. 
49B. However, since the directions that the currents flow are 
different, the polarities of the transistors are contrary. The 
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pixel shown in Fig. 53Bhas the current source TFT 1129 , the capacity 
element 1131 , the maintaining TFT 1133 , the current line for pixel 
1138 (Ci) and the like. The current line for pixel 1138 (Ci) is 
connected to the current source circuit 1137. It should be noted 
that the current source circuit 1137 corresponds to the current 
source circuit 420 disposed in the signal line drive circuit 403. 

The polarities of the current source TFT 1129 are different 
between the pixel shown in Fig. 53A and the pixel shown in Fig. 
53B. Then, the connections of the capacity element 1131 and the 
maintaining TFT 1133 are different due to the fact that the 
polarities are different. In this way, a variety of pixels having 
different configurations exist. By the way, the pixels described 
so far can be largely classified into two types. One of the types 
is a type in which the current is inputted into the signal line 
according to the video signal. This corresponds to those of Fig. 
13A, Fig. 13B and the like. In this case, the signal line drive 
circuit has a signal current control switch as shown in Fig. 1 
and Fig. 2. 

Then, the other type is a type in which a video signal is 
inputted into the signal line and a constant current having no 
relation to the video signal is inputted into the current line 
for pixel, that is, corresponding to the case of the pixel as 
shown in Fig. 49B. This type corresponds to those of Fig. 13C, 
Fig. 53A, Fig. 53B and the like. In this case, the signal line 
drive circuit does not have a signal current control switch as 
those of Fig. 29 and Fig. 30 does not. 

Subsequently, a method of driving according to the 
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respective pixel types will be described with reference to a timing 
chart. First, the case where the digital tone and the time tone 
are combined will be described below. However, this is changed 
depending upon the types of the pixels and the configurations 
of the signal line drive circuits. Specifically, as already 
described, in the case where the setting operation of the signal 
line drive circuit to the current source circuit is carried out 
at the same time with the input operation, the timing of the setting 
operation of the signal line drive circuit to the current source 
circuit is not particularly limited. Hence, a method of driving 
in the case where the timing of the setting operation of the signal 
line drive circuit to the current source circuit and the input 
operation cannot be carried out simultaneously will be described 
below with reference to the timing chart. 

First, the case of the pixel type in which the current is 
inputted into the signal line according to the video signal will 
be described below. Suppose that the pixel is that of Fig. 13A 
or Fig. 13B. Suppose that the signal line drive circuit has the 
configuration of Fig. 3B. The timing chart of this time is shown 
in Fig. 54. 

Defining that tones of 4 bits are expressed, and for 
simplifying it, suppose that the number of sub-frames is made 
4. First, the first sub-frame period SF1 is initiated. The scan 
line (first scan line 1102 shown in Fig. 13A, or first scan line 
1132 shown in Fig. 13B) is selected line by line, the current 
is inputted from the signal line (reference numeral 1101 shown 
in Fig. 13A or reference numeral 1131 shown in Fig. 13B) . This 
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current is the value according to the video signal. Then, when 
the lighting period Tsl is terminated, the next sub- frame period 
SF2 is initiated, it is made scan the same as SF1. Subsequently, 
the next sub- frame period SF3 is initiated, and it is made scan 
the same as SF2. However, since the length of the lighting period 
Ts3 is shorter than the length Ta3 of the address period, forcibly 
making it not emit. Specifically, the inputted video signal is 
deleted. Or, it is made not pass the current through the light 
emitting device. In order to delete, the second scan line (the 
second scan line 1103 shown in Fig.l3A or the second scan line 
1133 shown in Fig. 13B) is selected line by line. Then, the video 
signal is deleted and the light emitting device is made in a 
non-light emitting state. Subsequently, the next sub-frame SF4 
is initiated. Here, it is also made scan the same as SF3, and 
similarly it is made in a non-light emitting state. 

Hereinbefore, an image display operation, that is, the 
timing chart concerning with the operation of the pixel has been 
described. Next , the timing of the setting operation of the current 
source circuit disposed in the signal line drive circuit will 
be described below. As for the current source circuit described 
here, it is defined that the setting operation and the input 
operation cannot be carried out at the same time. The input 
operation of the current source circuit disposed in the signal 
line drive circuit is carried out during the address periods (Tal , 
Ta2 and the like) in the respective sub-frame periods. Therefore, 
the setting operation of the current source circuit disposed in 
the signal line drive circuit may be carried out during the time 
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except for the address periods. Hence, as shown in Fig. 54, during 
the setting operation periods Tbl, Tb2 as the time except for 
the address period, the setting operation of the current source 
circuit disposed in the signal line drive circuit may be carried 
out. It should be noted that the setting operation of the current 
source circuit disposed in the signal line drive circuit might 
be carried out only during either of Tbl or Tb2, or the setting 
operation may be carried out by utilizing both of the periods. 

Next, the type of a pixel which inputs a video signal into 
the signal line and inputs a constant current not relating to 
the video signal into the current line for pixel will be described 
below. It is defined that the signal line drive circuit is the 
configuration of Fig. 49A. It is defined that the pixel is that 
of Fig. 13C, Fig. 49B, Fig. 53A, Fig. 53B or the like. However, 
in the case of this pixel configuration, it is necessary to carry 
out the setting operation with respect to the current source circuit 
of the pixel, too. Therefore, a method of driving, that is, the 
timing chart becomes different depending upon whether the setting 
operation of the current source circuit of the pixel and the input 
operation are capable of being carried out at the same time or 
not. First, the case where the setting operation of the current 
source circuit of the pixel and the input operation can be carried 
out at the same time, that is to say, a method of driving in the 
case of the pixel of Fig. 13C is shown in the timing chart of 
Fig. 55. 

First, an image display operation, that is, the operation 
concerning with a transistor for switching and a transistor for 
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driving of the pixel or the like will be described below. However, 
since it is almost the same as the case of Fig. 54, it will be 
briefly described. 

First, the first sub-frame period SF1 is initiated. The 
scan line (first scan line 1122 of Fig. 13C) is selected line 
by line, and the video signal is inputted from the signal line 
(reference numeral 1121 in Fig. 13C) . This video signal is usually 
represented by voltage, but it may be represented by current. 
Then, when the lighting period Tsl is terminated, the next sub-frame 
period SF2 is initiated, and it is made scan the same as SF1. 
Subsequently, the next sub-frame period SF3 is initiated, and 
it is made scan the same as the prior one. However, since the 
length of the lighting period Ts3 is shorter than the length of 
the address period Ta3 , forcibly making it not emit . Specifically, 
the inputted video signal is deleted. Or, it is made not pass 
the current through the light emitting device. In order to delete, 
the second scan line (second scan line 1123 in Fig. 13C) is selected 
line by line . Then , the video signal is deleted , the TFT for driving 
1127 becomes in an OFF-state and the light emitting device is 
made in a non-light emitting state. Subsequently, the next 
sub-frame SF4 is initiated. Here, it is also made scan the same 
as the sub-frame period SF3 , and similarly it is made in a non-light 
emitting state. 

Next, the setting operation to the current source circuit 
of the pixel will be described below. In the case of the current 
source circuit shown in Fig. 13C, the setting operation of the 
current source circuit of the pixel and the input operation can 
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be carried out at the same time. Therefore, the setting operation 
of the current source circuit of the pixel may be carried out 
at any time, that is, may be carried out at an optional timing. 

Moreover, the setting operation of the current source 
circuit disposed in the signal line drive circuit may be carried 
out during the time except for the period during the setting 
operation of the current source circuit of the pixel being carried 
out. Specifically, for example, largely dividing the one frame 
period into the first and second setting operation periods, in 
the first setting operation period, the setting operation of the 
current source circuit of the pixel may be carried out, and in 
the second setting operation period, the setting operation of 
the current source circuit of the signal line drive circuit may 
be carried out . 

From the description described above , as far as it is taken 
care of the fact that both of the setting operation to the current 
source circuit of the pixel and the setting operation of the current 
source circuit of the signal line drive circuit cannot be carried 
out at the same time, these may be carried out at any time. 
Specifically, in a certain period, the setting operation to the 
current source circuit of the pixel may be carried out, and in 
another period , the setting operation of the current source circuit 
of the signal line drive circuit may be carried out. Here, the 
setting operation to the current source circuit of the pixel may 
be carried out at any time. Then, in Fig. 55, a method of driving 
in the case where the setting operation to the current source 
circuit of the pixel is carried out in the sub-frame period SF1 
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and the setting operation of the current source circuit disposed 
in the signal line drive circuit is carried out during the period 
except for the sub-frame period SF1 is shown in the timing chart. 

Next , the case where the pixel is the type of a pixel which 
inputs a video signal to the signal line and inputs a constant 
current not relating to the video signal into the current line 
for pixel, and the setting operation of the current source circuit 
of the pixel and the input operation cannot be carried out at 
the same time, that is, a timing chart on a method of driving 
in the case of the pixel shown in Figs. 53A, 53B is shown in Fig. 
56. 

First, an image display operation, that is, the operation 
concerning with a transistor for switching and a transistor for 
driving of the pixel or the like will be briefly described below 
since it is almost the same as the case of Fig. 55. 

First, the first sub-frame period SF1 is initiated. The 
scan line (first scan line 1122 of Fig. 53B) is selected line 
by line, and the video signal is inputted from the signal line 
(reference numeral 1121 in Fig. 53A, Fig. 53B) . This video signal 
is usually represented by voltage, but it may be represented by 
current. Then, when the lighting period Tsl is terminated, the 
next sub-frame period SF2 is initiated, and it is made scan the 
same as in the sub-frame period SF1. Subsequently, the next 
sub-frame period SF3 is initiated, and it is made scan the same 
as in the prior period. However, since the length of the lighting 
period Ts3 is shorter than the length of the address period Ta3, 
forcibly making it not emit. Specifically, the inputted video 
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signal is deleted. Or f it is made not pass the current through 
the light emitting device. In order not to pass the current through 
the light emitting device, the second scan line (second scan line 
1123 in Fig.l3C) is made line by line in a non-selection state. 
Then, the TFT for deleting 1127 becomes in an OFF-state f the pathway 
where the current flows is cut off and it can be made in a non-light 
emitting state. Subsequently, the next sub -frame SF4 is initiated. 
Here, it is also made scan the same as the sub-frame period SF3, 
and similarly it is made in a non- light emitting state. 

Next, the setting operation to the current source circuit 
of the pixel will be described below. In the cases of Figs. 53A, 
53B, the setting operation of the current source circuit of the 
pixel and the input operation cannot be carried out at the same 
time. Therefore, the setting operation of the current source 
circuit of the pixel may be carried out during the time when the 
current source circuit of the pixel does not carry out the input 
operation, that is, it may be carried out during the time when 
the current does not flow through the light emitting device. 

The setting operation of the current source circuit disposed 
in the signal line drive circuit may be carried out during the 
time except for the period during the setting operation of the 
current source circuit of the pixel being carried out . Specifically , 
for example, largely dividing the one frame period into the first 
and second setting operation periods, in the first setting 
operation period, the setting operation of the current source 
circuit of the pixel may be carried out, and in the second setting 
operation period, the setting operation of the current source 
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circuit of the signal line drive circuit may be carried out. 

From the description described above, the setting operation 
to the current source circuit of the pixel may be carried out 
during the non-lighting periods (Td3, Td4) , and during the time 
except for that time, the setting operation of the current source 
circuit of the signal line drive circuit may be carried out. Then, 
in Fig. 56, a method of driving in the case where the setting 
operation to the current source circuit of the pixel is carried 
out in the non- lighting periods (Td3, Td4) of the sub-frame periods 
SF3 and SF4 , and the setting operation of the current source circuit 
disposed in the signal line drive circuit is carried out during 
the period except for these periods is described with reference 
to the timing chart . 

It should be noted that it might be not sufficient for the 
setting operation with respect to the current source circuit of 
the pixel to carry out the setting operation only during the 
non-lighting period. Specifically, there are cases such as the 
case where it is desired that the setting operation with respect 
to the current source circuit of the pixel is sufficiently and 
precisely carried out by taking a long time, and the case where 
it is desired that the period during which the setting operation 
is carried out is increased. In such cases, as shown in Fig. 9, 
prior to the respective address periods, the non-lighting period 
is forcibly provided, and then, the setting operation with respect 
to the current source circuit of the pixel may be carried out. 

So far, a method of driving in the case where the digital 
tone and the time tone were combined has been described with 
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reference to the timing chart. Next, a method of driving in the 
case of an analog tone will be described below with reference 
to the timing chart. Here, a method of driving in the case where 
the setting operation with respect to the current source circuit 
of the signal line drive circuit and the input operation cannot 
be carried out at the same time will be also described below with 
reference to the timing chart. 

First, suppose that the pixel is that shown in Fig. 13A 
or Fig. 13B. Suppose that the signal line drive circuit is of 
the configuration shown in Fig. 5 or Fig. 44. A method of driving 
in this case will be described below with reference to the timing 
chart of Fig. 10. 

The scan line (first scan line 1102 shown in Fig. 13A, or 
first scan line 1132 shown in Fig. 13B) is selected line by line, 
the current is inputted from the signal line (reference numeral 
1101 shown in Fig. 13A or reference numeral 1131 shown in Fig. 
13B). This current is the value according to the video signal. 
This is carried out over the period of one frame period. 

Hereinbefore, an image display operation, that is, a method 
of driving concerning with the operation of the pixel has been 
described. Next , the timing of the setting operation of the current 
source circuit disposed in the signal line drive circuit will 
be described below. Here, it is defined that the setting operation 
and the input operation with respect to the current source circuit 
cannot be carried out at the same time. The input operation of 
the current source circuit of the signal line drive circuit is 
usually carried out over one frame period. Therefore , if it remains 
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as it is, the setting operation of the current source circuit 
of the signal line drive circuit cannot be carried out. Hence, 
as shown in Fig. 10, during the period when the respective scan 
lines are selected ( gate selection period , horizontal scan period ) , 
only the initial period, it is made so that the setting operation 
is carried out while the input operation of the current source 
circuit disposed in the signal line drive circuit is stopped. 
Specifically, during the respective horizontal scan period, the 
setting operation period Tb is disposed. It should be noted that 
that period may be corresponded to the retrace line period. 

Or, as shown in Fig. 11, the input operation of the current 
source circuit of the signal line drive circuit (input operation 
of video signal) is carried out in a period of some tens of 
percentages out of one frame period, during the remaining period, 
the setting operation of the current source circuit of the signal 
line drive circuit may be carried out. Specifically, one frame 
period includes a plurality of horizontal scan periods and the 
setting operation periods. 

It should be noted that when the setting operation of the 
current source circuit of the signal line drive circuit is carried 
out, it is necessary to carry out in such a state where the current 
neither leaks nor enters another current. If the current leaks 
or anther current enters, in that state, the setting operation 
of the current source circuit is to be carried out. Then, the 
setting operation cannot be carried out with the precise value. 
Hence, it is necessary to make it in anOFF-state before the setting 
operation of the current source circuit of the signal line drive 
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circuit in the case of the transistor 182 in Fig. 24, the transistors 
A f B and C in Fig. 45 , or the like. However, in the case where 
the switch 203 is disposed as in Fig. 46, the current neither 
leaks nor enters another current, it is not necessary to consider 
these. 

The present Example is capable of being optionally combined 
with Embodiments 1-8 and Example 1. 

Example 3 

, In this example, technical devices when performing color 
display will be described. 

With a light emitting device comprised of an organic EL 
device, the luminance can be variable depending on the color even 
though current having the same magnitude is supplied to the light 
emitting device . In addition , in the case where the light emitting 
device has deteriorated over time, the deterioration degree is 
different depending on the color. Thus, when performing color 
display with a light emitting apparatus using light emitting 
devices, various technical devices are required to adjust the 
white balance. 

The simplest technique is to change the magnitude of the 
current that is input to the pixel. To achieve the technique, 
the magnitude of the reference constant current source should 
be changed depending on the color. 

Another technique is to use circuits as shown in Figs. 6(C) 
to 6(E) for the pixel, signal line driver circuit, reference 
constant current source, and the like. In the circuits as shown 
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in Figs. 6(C) to 6(E), the W/L ratio of two transistors forming 
the current mirror circuit is changed depending on the color. 
Thus, the magnitude of the current to be input to the pixel can 
be changed depending on the color. 

Still another technique is to change the length of a 
lightening period. The technique can be applied to either of 
the case where the time gradation method is employed and the case 
where the time gradation method is not employed. According to 
the technique, the luminance of each pixel can be adjusted. 

The white balance can be easily adjusted by using any one 
of the techniques or a combination thereof. 

This example may be arbitrarily combined with Embodiments 
1 to 8 and Examples 1 and 2 . 

Example 4 

In this example, the appearances of the light emitting 
apparatus (semiconductor apparatus) of the present invention will 
be described using Fig. 12. Fig. 12 is a top view of a light 
emitting apparatus formed such that an element substrate on which 
transistors are formed is sealed with a sealing material; Fig. 
12(B) is a cross -sectional view taken along the line A-A' of Fig. 
12(A); and Fig. 12(C) is a cross-sectional view taken along the 
line B-B' of Fig. 12(A). 

A sealing material 4009 is provided so as to enclose a pixel 
portion 4002, a source signal line driver circuit 4003, and gate 
signal line driver circuits 4004a and 4004b that are provided 
on a substrate 4001. In addition, a sealing material 4008 is 
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provided over the pixel portion 4002 , the source signal line driver 
circuit 4003, and the gate signal line driver circuits 4004a and 
4004b . Thus , the pixel portion 4002 , the source signal line driver 
circuit 4003, and the gate signal line driver circuits 4004a and 
4004b are sealed by the substrate 4001 , the sealing material 4009 , 
and the sealing material 4008 with a filler material 4210, 

The pixel portion 4002 , the source signal line driver circuit 
4003, and the gate signal line driver circuits 4004a and 4004b, 
which are provided over the substrate 4001, include a plurality 
of TFTs. Fig. 12(B) representatively shows a driving TFT 
(incidentally, an n-channel TFT and a p-channel TFT are shown 
in this example) 4201 included in the source signal line driver 
circuit 4003 , and an erasing TFT 4202 included in the pixel portion 
4002, which are formed on a base film 4010. 

In this example, a p-channel TFT or an n-channel TFT that 
is manufactured according to a known method is used for the driving 
TFT 4201, and an n-channel TFT manufactured according to a known 
method is used for the erasing TFT 4202. 

An iriterlayer insulating film ( leveling film) 4301 is formed 
on the driving TFT 4201 and the erasing TFT 4202, and a pixel 
electrode ( anode ) 4203 for being electrically connected to a drain 
of the erasing TFT 4202 is formed thereon. A transparent 
conductive film having a large work function is used for the pixel 
electrode 4203. For the transparent conductive film, a compound 
of indium oxide and tin oxide, a compound of indium oxide and 
zinc oxide, zinc oxide, tin oxide, or indium oxide can be used. 
Alternatively, the transparent conductive film added with gallium 
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may be used. 

An insulating film 4302 is formed on the pixel electrode 
4203, and the insulating film 4302 is formed with an opening portion 
formed on the pixel electrode 4203. In the opening portion, a 
light emitting layer 4204 is formed on the pixel electrode 4203. 
The light emitting layer 4204 may be formed using a known light 
emitting material or inorganic light emitting material. As the 
light emit ting material, either of a low molecular weight (monomer) 
material and a high molecular weight (polymer) material may be 
used. 

As a forming method of the light emitting layer 4204, a 
known vapor deposition technique or coating technique may be used. 
The structure of the light emitting layer 4204 may be either a 
laminate structure, which is formed by arbitrarily combining a 
hole injection layer, a hole transportation layer, a 
light -emitting layer, an electron transportation layer, and an 
electron injection layer, or a single-layer structure. 

Formed on the light emitting layer 4204 is a cathode 4205 
formed of a conductive film (representatively, a conductive film 
containing aluminum, copper, or silver as its main constituent, 
or a laminate film of the conductive film and another conductive 
film) having a light shielding property. Moisture and oxygen 
existing on an interface of the cathode 4205 and the light emitting 
layer 4204 are desirably eliminated as much as possible. For 
this reason, a technical device is necessary in that the light 
emitting layer 4204 is formed in an nitrogen or noble gas atmosphere , 
and the cathode 4205 is formed without being exposed to oxygen. 
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moisture, and the like. In this example, the above -described 
film deposition is enabled using a multi-chamber method 
(cluster-tool method) film deposition apparatus. In addition, 
the cathode 4205 is applied with a predetermined voltage. 

In the above-described manner , a light emitting device 4303 
constituted by the pixel electrode (anode) 4203, the light emitting 
layer 4204, and the cathode 4205 is formed. A protective film 
is formed on the insulating film so as to cover the light emitting 
device 4303. The protective film is effective for preventing, 
for example, oxygen and moisture, from entering the light emitting 
device 4303. 

Reference numeral 4005a denotes a drawing wiring that is 
connected to a power supply line and that is electrically connected 
to a source region of the erasing TFT 4202. The drawing wiring 
4005a is passed between the sealing material 4009 and the substrate 
4001 and is then electrically connected to an FPC wiring 4301 
of an FPC 4006 via an anisotropic conductive film 4300. 

As the sealing material 4008, a glass material, a metal 
material (representatively, a stainless steel material) , ceramics 
material, or a plastic material (including a plastic film) may 
be used. As the plastic material, an FRP (fiberglass reinforced 
plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, 
a polyester film, or an acrylic resin film may be used. 
Alternatively, a sheet having a structure in which an aluminum 
foil is sandwiched by the PVF film or the Mylar film may be used. 

However, a cover material needs to be transparent when light 
emission is directed from the light emitting layer to the cover 
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material. In this case, a transparent substance such as a glass 
plate, a plastic plate, a polyester film, or an acrylic film, 
is used. 

Further, for the filler material 4210, ultraviolet curing 
resin or a thermosetting resin may be used in addition to an inactive 
gas, such as nitrogen or argon; and PVC (polyvinyl chloride), 
acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl 
butyral), or EVA (ethylene vinyl acetate) may be used. In this 
example, nitrogen was used for the filler material. 

To keep the filler material 4210 to be exposed to a hygroscopic 
substance (preferably, barium oxide) or an oxygen -absorbable 
substance, a concave portion 4007 is provided on the surface of 
the sealing material 4008 on the side of the substrate 4001, and 
a hygroscopic substance or oxygen -absorbable substance 4207 is 
disposed. The hygroscopic substance or oxygen-absorbable 
substance 4207 is held in the concave portion 4007 via a 
concave -port ion cover material 4208 such that the hygroscopic 
substance or oxygen-absorbable substance 4207 does not diffuse. 
The concave-portion cover material 4208 is in a fine mesh state 
and is formed to allow air and moisture to pass through and not 
to allow the hygroscopic substance or oxygen-absorbable substance 
4207 to pass through. The provision of the hygroscopic substance 
or oxygen-absorbable substance 4207 enables the suppression of 
deterioration of the light emitting device 4303. 

As shown in Fig. 12(C), simultaneously with the formation 
of the pixel electrode 4203, a conductive film 4203a is formed 
so as to be contact with an upper portion of the drawing wiring 
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4005a. 

In addition, the anisotropic conductive film 4300 includes 
a conductive filler 4300a. The substrate 4001 and the FPC 4006 
are thermally press-bonded, whereby the conductive film 4203a 
on the substrate 4001 and the FPC wiring 4301 on the FPC 4006 
are electrically connected via the conductive filler 4300a. 

This example may be arbitrarily combined with Embodiments 
1 to 8 and Examples 1 to 4. 

Example 5 

A light emitting apparatus using light emitting devices 
are of self- light emitting type, so that in comparison to a liquid 
crystal display, the light emitting apparatus offers a better 
visibility in bright portions and a wider view angle. Hence, 
the light emitting apparatus can be used in display portions of 
various electronics . 

Electronics using the light emitting apparatus of the 
present invention include, for example, video cameras, digital 
cameras, goggle type displays (head mount displays), navigation 
systems, audio reproducing devices (such as car audio and audio 
components) , notebook personal computers, game machines, mobile 
information terminals (such as mobile computers, mobile 
telephones , portable game machines , and electronic books ) , and 
image reproducing devices provided with a recording medium 
(specifically, devices for reproducing a recording medium such 
as a digital versatile disc ( DVD ) , which includes a display capable 
of displaying images). In particular, in the case of mobile 
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information terminals, since the degree of the view angle is 
appreciated important, the terminals preferably use the light 
emitting apparatus. Practical examples are shown in Fig. 22. 

Fig. 22(A) shows a light emitting unit, which contains a 
casing 2001 , a support base 2002 , a display portion 2003 , a speaker 
portion 2004, a video input terminal 2005, and the like. The 
light emitting apparatus of the present invention can be applied 
to the display portion 2003. Further, the light emitting unit 
shown in Fig. 22(A) is completed with the present invention. Since 
the light emitting apparatus is of self -light emitting type, it 
does not need a back light, and therefore a display portion that 
is thinner than a liquid crystal display can be obtained. Note 
that light emitting units include all information display units, 
for example, personal computers, television broadcast 
transmitter- receivers, and advertisement displays. 

Fig. 22(B) shows a digital still camera, which contains 
amain body 2101, a display portion 2102 , an image receiving portion 
2103, operation keys 2104, an external connection port 2105, a 
shutter 2106, and the like. The light emitting apparatus of the 
present invention can be applied to the display portion 2102. 
Further, the digital still camera shown in Fig. 22(B) is completed 
with the present invention. 

Fig. 22(C) shows a laptop computer, which contains a main 
body 2201 , a casing 2202 , a display portion 2203 , a keyboard 2204 , 
external connection ports 2205, a pointing mouse 2206, and the 
like. The light emitting device of the present invention can 
be applied to the display portion 2203. Further, the light 
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emitting device shown in Fig. 22(C) is completed with the present 
invention. 

Fig. 22(D) shows a mobile computer, which contains a main 
body 2301, a display portion 2302, a switch 2303, operation keys 
2304, an infrared port 2305, and the like. The light emitting 
apparatus of present invention can be applied to the display portion 
2302. Further, the mobile computer shown in Fig. 22(D) is 
completed with the present invention. 

Fig. 22(E) shows a portable image reproducing device 
provided with a recording medium ( specifically, a DVD reproducing 
device) , which contains amain body 2401, a casing 2402, a display 
portion A 2403 , a display portion B 2404 , a recording medium ( such 
as a DVD) read-in portion 2405, operation keys 2406, a speaker 
portion 2407, and the like. The display portion A 2403 mainly 
displays image information, and the display portion B 2404 mainly 
displays character information. The light emitting device of 
the present invention can be used in the display portion A 2403 
and in the display portion B 2404 . Note that family game machines 
and the like are included in the image reproducing devices provided 
with a recording medium. Further, the DVD reproducing device 
shown in Fig. 22(E) is completed with the present invention. 

Fig. 22(F) shows a goggle type display (head mounted display) , 
which contains a main body 2501, a display portion 2502, an arm 
portion 2503, and the like. The light emitting device of the 
present invention can be used in the display portion 2502. The 
goggle type display shown in Fig. 22(F) is completed with the 
present invention. 
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Fig. 22(G) shows a video camera, which contains a main body 
2601, a display portion 2602, a casing 2603, external connection 
ports 2604, a remote control reception portion 2605, an image 
receiving portion 2606, a battery 2607, an audio input portion 
2608 , operation keys 2609 , an eyepiece portion 2610 , and the like . 
The light emitting device of the present invention can be used 
in the display portion 2602. The video camera shown in Fig. 22(G) 
is completed with the present invention. 

Here, Fig. 22(H) shows a mobile telephone, which contains 
a main body 2701, a casing 2702, a display portion 2703, an audio 
input portion 2704, an audio output portion 2705, operation keys 
2706, external connection ports 2707, an antenna 2708, and the 
like. The light emitting device of the present invention can 
be used in the display portion 2703. Note that, by displaying 
white characters on a black background, the display portion 2703 
can suppress the consumption current of the mobile telephone. 
Further, the mobile telephone shown in Fig. 22(H) is completed 
with the present invention. 

When the emission luminance of light emitting materials 
are increased in the future, the light emitting device will be 
able to be applied to a front or rear type projector by expanding 
and projecting light containing image information having been 
output lenses or the like. 

Cases are increasing in which the above -described electronic 
devices display information distributed via electronic 
communication lines such as the Internet and CATVs (cable TVs). 
Particularly increased are cases where moving picture information 
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is displayed. Since the response speed of the light emitting 
material is very high, the light emitting apparatus is preferably 
used for moving picture display. 

Since the light emitting apparatus consume the power in 
light emitting portions, information is desirably displayed so 
that the light emitting portions are reduced as much as possible. 
Thus, in the case where the light emitting apparatus are used 
for a display portion of a mobile information terminal, 
particularly, a mobile telephone, an audio playback device, or 
the like, which primarily displays character information, it is 
preferable that the character information be formed in the light 
emitting portions with the non-light emitting portions being used 
as the background. 

As described above, the application range of the present 
invention is very wide, so that the invention can be used for 
electronics in all of fields. The electronics according to this 
example may use the light emitting apparatus with the structure 
according to any one of Embodiments 1 to 8 and Examples 1 to 4. 

The present invention having the structures described above 
can suppress influences of variation in characteristics of TFTs, 
and can supply a desired current to the outside. 

The present invention provides the signal line driver 
circuit having two shift registers (the first and the second shift 
registers). One of the two shift register is the power source 
circuit and the other is the circuit for controlling a video signal , 
for example, for controlling a latch circuit, a sampling switch, 
and the switch 101 (signal current control switch) . Accordingly, 
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it is possible to operate the first and the second shift registers 
independently, and it leads inevitably to perform a setting 
operation of the power source circuit and the image display 
operation independently. The composition of the present 
invention capable of operating the power source circuit and the 
latch circuit independently is very beneficial because the setting 
operation can be performed with accuracy when it has enough time 
for the setting operation. 

Note that a shift register includes a flip-flop circuit, 
a decoder circuit , or the like . In the case where the shift register 
includes the flip-flop circuit , in general , a plurality of wirings 
are sequentially selected from the first column to the last column. 
On the other hand, in the case where the shift register is comprised 
of the decoder circuit or the like, a plurality of wiring are 
selected at random. If the plurality of wiring can be selected 
at random, the setting signal become able to be output at random. 
Thus, setting operation of the current source circuit can be 
performed randomly instead of being performed sequentially from 
the first column to the last column. When the setting operation 
can be performed at random for the current source circuit , various 
advantages are exhibited. For example, a sufficient time can 
be arbitrarily used to perform the setting operation for the current 
source circuit. In addition, in the case where periods during 
which the setting operation can be performed are dotted in one 
frame, when an arbitrary column can be selected, the degree of 
freedom is increased, and a setting operation period can be 
sufficiently secured. One of other advantages is that the 
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influence of charge leakage in a capacitor device disposed in 
the current source circuit can be made inconspicuous . Thus , when 
a defect has occurred in association with the setting operation, 
the defect can be made inconspicuous . 
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What is claimed is: 

1 . A signal line drive circuit comprising a current source 
circuit, said current source circuit comprising: 

means for converting a first current into a voltage, 
means for maintaining said converted voltage, 
means for converting said maintained voltage into a second 
current , and 

means for passing said second current through a signal line 
or a pixel with a digital picture signal. 

2. A signal line drive circuit comprising a current source 
circuit, said current source circuit comprising: 

means for converting a first current into a voltage, 
means for maintaining said converted voltage, and 
means for converting said maintained voltage into a second 

current and passing said second current through a current line 

or a pixel. 

3. A signal line drive circuit comprising: 
a current source circuit; and 

means for supplying a digital picture signal to a signal 
line or a pixel, 

said current source circuit comprising: 
means for converting a first current into a voltage, 
means for maintaining said converted voltage, and 
means for converting said maintained voltage into a second 
current and passing said second current through a current line 
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or said pixel, 

4 . A signal line drive circuit comprising a current source 
circuit, said current source circuit comprising: 

means for converting a first current into a voltage; 
means for maintaining said converted voltage; 
means for converting said maintained voltage into a second 
current ; and 

means for passing said second current through a current 
line or a pixel, 

5. A signal line drive circuit comprising: 
a current source circuit; and 

means for supplying a digital picture signal to a signal 
line or a pixel, 

said current source circuit comprising: 
means for converting a first current into a voltage, 
means for maintaining said converted voltage, 
means for converting said maintained voltage into a second 
current ; and 

means for passing said second current through a current 
line or said pixel. 

6. A signal line drive circuit comprising: 

a plurality of current source circuit corresponding to a 

plurality of wirings; 

a first and a second shift register; 
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a latch circuit, 

wherein each of said respective plurality of current source 
circuits comprises a capacity means and a supplying means, 
wherein said capacity means converts supplied current into 
voltage according to a sampling pulse supplied from said first 
shift register, said supplying means supplies current 
corresponding to said converted voltage according to a video signal , 
and 

wherein said latch circuit operates according to a sampling 
pulse supplied from said second shift register. 

7. A signal line drive circuit comprising: 

a first and second current source circuits respectively 

corresponding to a plurality of wirings; 

a first and a second shift register; 

a latch circuit, 

wherein each of said first and second current source circuits 
has a capacity means and a supplying means, 
wherein said capacity means that one of said first and said 
second current source circuits has converts supplied current into 
voltage according to a sampling pulse supplied from said first 
shift register, said supplying means that the other current source 
circuit has supplies current corresponding to said converted 
voltage according to a video signal, and 

wherein said latch circuit operates according to a sampling 
pulse supplied from said second shift register. 
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8 . A signal line drive circuit comprising n pieces of current 
source circuits (n is natural number of 2 or more) 
corresponding to a plurality of wirings; 

a first and a second shift registers; 

a latch circuit, 

wherein each of said n pieces of current source circuits 
has a capacity means and a supplying means, 
wherein said capacity means that said n pieces of current 
source circuits have convert supplied current into voltage 
according to a sampling pulse supplied from said first shift 
register, said supplying means supplies current corresponding 
to said converted voltage according to a video signal, and 

wherein said latch circuit operates according to a sampling 
pulse supplied from said second shift register. 

9. The signal line drive circuit as claimed in any one of 
Claims 6-8, wherein said signal line drive circuit comprises m 
pieces of constant current sources for reference, 

current values supplied from said m pieces of constant 
current sources for reference are set at 2°: 2 1 : • • • : 2 ra . 

10. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said m pieces of constant current sources 
for reference corresponds to bit different from each other. 

11. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein sampling pulses supplied from said first 
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shift register are outputted to a plurality of columns at the 
same time. 

12. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said plurality of wirings are a plurality 
of signal lines or a plurality of current lines. 

13. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said first and said second shift register 
are configured only with a flip-flop circuit, and said plurality 
of wirings are in turn selected. 

14. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said first or said second shift resister 
is configured with a decoder circuit , and said plurality of wirings 
are selected at random. 

15. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said first or said second shift register 
is configured with flip-flop circuit, a first latch to which a 
column selection signal is inputted and a logic operator to which 
a selection control signal is inputted, and said plurality of 
wirings are selected at random. 

16. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said first or said second shift register 
is configured with a flip-flop circuit, a first latch to which 
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a column selection signal is inputted, and a second latch to which 
a latch signal for selection is inputted, and said plurality of 
wirings are selected at random. 

17. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said capacity means maintains a voltage 
generated between a gate and a source of a transistor of said 
supplying means by a current supplied when a drain and a gate 
of said transistor are in a short-circuited state. 

18. The signal line drive circuit as claimed in any one 
of Claims 6-8 , wherein said supplying means comprises a transistor, 
a first switch for controlling a conduction between a gate and 
a drain of said transistor, a second switch for controlling a 
conduction between a constant current source for reference and 
a gate of said transistor, and a third switch for controlling 
a conduction between a drain of said transistor and a pixel. 

19. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said capacity means maintains a voltage 
generated between a gate and a source of first or second transistor 
of said supplying means by a supplied current when drains and 
gates of both of said first and second transistors are in a 
short-circuited state. 

20. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said supplying means has a current mirror 
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circuit configured with a first and a second transistors, a first 
switch for controlling a conduction between a gate and a source 
of said first and said second transistors, and a second switch 
for controlling a conduction between a constant current source 
for reference and gates of said first and said second transistors . 

21. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said capacity means maintains a voltage 
generated between a gate and a source of one of a first and a 
second transistors of said supplying means by a supplied current 
when a drain and a gate of said one of a first and a second 
transistors are in a short-circuited state. 

22. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said supplying means comprises, 

a current mirror circuit including a first and a second 
transistors, 

a first switch for controlling a conduction between a 
constant current source for reference and a drain of said first 
transistor, 

a second switch for controlling a conduction of any one 
selected from a conduction between a drain and a gate of said 
first transistor, a conduction between a gate of said first 
transistor and a gate of said second transistor and a conduction 
between gates of said first and said second transistors and said 
constant current source for reference. 
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23. The signal line drive circuit as claimed in Claim 20, 
wherein a gate width/gate length of said first and said second 
transistors is set at the same values. 

24. The signal line drive circuit as claimed in Claim 21 , 
wherein a gate width/gate length of said first and said second 
transistors is set at the same values. 

25. The signal line drive circuit as claimed in Claim 22, 
wherein a gate width/gate length of said first and said second 
transistors is set at the same values. 

26. The signal line drive circuit as claimed in Claim 20, 
wherein a gate width/a gate length of said first transistor is 
set at a value larger than that of a gate width/ a gate length 
of said second transistor. 

27. The signal line drive circuit as claimed in Claim 21, 
wherein a gate width/a gate length of said first transistor is 
set at a value larger than that of a gate width/ a gate length 
of said second transistor. 

28. The signal line drive circuit as claimed in Claim 22, 
wherein a gate width/a gate length of said first transistor is 
set at a value larger than that of a gate width/ a gate length 
of said second transistor. 
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29. The signal line drive circuit as claimed in any one 
of Claims 6 - 8 , wherein said supplying means comprises a transis t or , 
a first and a second switches for controlling supply of a current 
to said capacity means and a third switch for controlling a 
conduction between a gate and a drain of said transistor, and 

a gate of said transistor is connected to said first switch, 
a source of said transistor is connected to said second switch, 
and a drain of said transistor is connected to said third switch. 

30. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein said supplying means comprises a current 
mirror circuit including a pieces of transistors (a is natural 
number of 2 or more ) , 

a gate width/a gate length of said a pieces of transistors 
is at 2°:2 1 : • • • : 2 a , and 

a drain current of said a pieces of transistors is at 2° : 2 1 : ••■ : 

2 a . 

31. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein a transistor configuring said supplying 
means operates in a saturated region. 

32. The signal line drive circuit as claimed in any one 
of Claims 6-8, wherein an active layer of a transistor configuring 
said current source circuit is formed using a polysilicon. 

33. The signal line drive circuit as claimed in any one 
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of Claims 6-8 , wherein said first and said second shift registers 
operate at different frequencies. 

34. A light emitting device comprising said signal line 
drive circuit claimed in any one of Claims 1-8 and a pixel section 
in which a plurality of pixels including a light emitting device, 
respectively, are disposed in a matrix shape, and 

a current is supplied from said signal line drive circuit 
to said light emitting device. 

35. A method for driving a light emitting device comprising 
a pixel section where a plurality of wirings, a plurality 
of scan lines and a plurality of pixels are disposed in 
a matrix shape, and 

a signal line drive circuit comprising a plurality of 
current source circuits corresponding to said plurality of wirings , 
a first and a second shift registers are provided, 

said plurality of pixels have a light emitting device, a 
transistor for driving and a capacity element for maintaining 
a voltage between a gate and a source of said transistor for 
driving , where in , 

one frame period has a plurality of sub -frame periods, 

said plurality of sub- frame period have a lighting period 
and an address period, 

said method comprising: 

converting a supplied current into a voltage according to 
a sampling pulse supplied from said first shift register during 
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said lighting period by capacity means of said current source 
circuits, and 

supplying a current corresponding to said converted voltage 
during said address period by supplying means of said current 
source circuit. 

36 . A method for driving a light emitting device comprising 
a pixel section where a plurality of wirings, a plurality 
of scan lines and a plurality of pixels are disposed in 
a matrix shape, and 

a signal line drive circuit comprising a plurality of first 
current source circuits corresponding to said plurality of wirings , 
a first and a second shift registers are provided, 

said plurality of pixels have a light emitting device, a 
second current source circuit, and a switch for controlling 
conduction between said light emitting device and said second 
current source circuit, 

one frame period has a first and a second setting operation 
periods , 

said method comprising: 

converting a supplied current into a voltage according to 
a sampling pulse supplied from said first shift register during 
said first setting operation period by capacity means of said 
first current source circuit, and 

converting a supplied current into a voltage during said 
second setting operation period by capacity means of said second 
current source circuit. 
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37 . A method for driving a light emitting device comprising 
a pixel section where a plurality of wirings , a plurality 
of scan lines and a plurality of pixels are disposed in 
a matrix shape, and 

a signal line drive circuit comprising a plurality of 
current source circuits corresponding to said plurality of wirings , 
a first and a second shift registers are provided, 

said plurality of pixels have a light emitting device, 

wherein one frame period has a plurality of horizontal scan 

periods , 

said plurality of horizontal scan period has a setting 
operation period, respectively, 
said method comprising: 

during said setting operation period, capacity means that 
said plurality of current source circuits have, respectively 
converting a supplied current into a voltage according to a sampling 
pulse supplied from said first shift register during said setting 
operation period by capacity means of said plurality of current 
source circuits. 

38. A method for driving a light emitting device comprising 
a pixel section where a plurality of wirings , and a plurality 
of pixels are disposed in a matrix shape, and 
a signal line drive circuit comprising a plurality of 
current source circuits corresponding to said plurality of wirings , 
a first and a second shift registers are provided. 



135 



\ i 

said plurality of pixels have a light emitting device, 
wherein one frame period has a plurality of horizontal scan 
periods and setting operation periods, 
said method comprising: 

during said setting operation period, capacity means that 
said plurality of current source circuits have, respectively 
converting a supplied current into a voltage according to a sampling 
pulse supplied from said first shift register during said setting 
operation period by capacity means of said plurality of current 
source circuits. 

39 . A method for driving a light emitting apparatus as claimed 
in any one of Claims 35-38, wherein said first and said second 
shift registers operate at different frequencies. 

40 . A method for driving a light emitting apparatus as claimed 
in any one of Claims 35-38, wherein said pixel section carries 
out a line sequential drive or a dot sequential drive. 

41 . A method for driving a light emitting apparatus as claimed 
in any one of Claims 35-38, wherein said plurality of wirings 
are a plurality of signal lines or a plurality of current lines. 
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Abstract of the Disclosure 



The variation of characteristics of transistors occurs. 
The present invention is a signal line drive circuit having a 
plurality of current source circuit corresponding to a plurality 
of wirings, a first and a second shift registers, a latch circuit, 
the foregoing plurality of current source circuits have capacity 
means and supplying means, respectively, characterized in that 
the foregoing capacity means converts a supplied current into 
a voltage according to a sampling pulse supplied from the foregoing 
first shift register, the foregoing supplying means supplies a 
current corresponding to the foregoing converted voltage 
according to a video signal, and the foregoing latch circuit 
operates according to a sampling pulse supplied from the foregoing 
second shift register. 
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